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j(b Estimate of the Philosophical Clutracter of Dr PrieHleyi \ 
By William Hejjky, M. D., F. R. S. Sic. &c.» 

1 HE principal source of the matciials of the following sketch, 
is the work in which the discoveries of Dr Priestley were orig^ j 
naliy announced to the public. It consists of six volumes ia | 
octavo, which were published by him at intervals between the | 
years 1774 and 1786 ; tlie first three under the title of " Expe. I 
riments and Observations on different kinds of Air ;" and the 
last three under that of " Experiments and Observations rela- 
ting to various Branchesof Natural Philosophy, witli a continua- 
tion of the Observations on Air.'' These volumes were after- 
wards methodized by himself, and compressed into three octavos, \ 
which were printed in X790. As a record of facts, and as a ' 
book of reference, the systematized work is to be preferred i 
but as aflPording materials for the history of that department 
of science which Dr Priestley cultivated with such extraordinary 
success, and, still more, for estimating the value of his discove- 
ries, and adjusting his station as an experimental philosopher, 
the umple narrative, which he originally gave in the order of 
time, supplies the amplest and the firmest ground-work. 

In every thing that respects the history of this branch of ex» 
perimental philosophy, the writings and researches of Dr Priest- 
to which I have alluded, are peculiarly instructive. They ' 

Reml to the first meeting of tbc Britisli Association fur llie Promatiaa itf I 
Sdence, at Ynrk, September 2fl. 1801. A beautiM BlograpliicBl Memoir of I 
Dr Prieatley, by Baron Cuvier, ia printed in the Number tat July 1B37 rf \ 
this JoumoJ. 
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are distinguished by great merits, and by great defects ; the lat- 
ter of which are wholly undisguised by their author. He un- 
Teils, with perfect frankness, the whole process of reasoning, 
which led to his discoveries ; he pretends to no more sagacity 
than belonged to him, and sometimes disclaims even that to 
which he was fairly entitled ; he freely acknowledges his mis- 
takes, and candidly confesses when his success was the result of 
accident, rather than of judicious anticipation ; and by writing 
historically and analytically, he exhibits the progressive improve- 
meot ofhis views, from their first dawnings to their final and dis- 
tinct development. Now, with whatever delight we may con- 
template a systematic arrangement, the materials of which have 
been judiciously selected, and from which every thing has been 
excluded that is not essential to the harmony of the general de- 
agn, yet there can be no question that, as elucidating the opera- 
tions of the human mind, and enabUng us to trace and appreci- 
ate its powers of invention and discovery, the analytic method 
of writing has decided advantages. 

To estimate, justly, the extent of Dr Priestley's claim to philo- 
sophical reputation, it is necessary to take into account the state 
of our knowledge of gaseous chemistry at the time he began 
his inquiries. Without underrating what had been already done 
by Van Helmont, Ray, Hooke, Mayow, Boyle, Hales, Macbride, 
Black, Cavendish, and some others, Priestley may he safely af- 
firmed to have entered upon a field, which, though not altoge- 
ther untitled, had yet been very imperfectly prepared to yield 
the rich harvest, which he afterwards gathered from it, The 
very implements with which he was to work were for the most 
part to be invented ; and of tbe merits of ihose which he did in- 
vent, it is a sufficient proof that they continue in use to this day, 
with no very important modifications. All his contrivances for 
collecting, transferring, and preservlngdiSerentkindsof air, and 
for submitting those airs to the action of solid and liquid sub- 
stances, were exceedingly simple, beautiful, and eff'cctual. They 
were chiefly, too, the work of his own bands, or were construct- 
ed under his directions by unskilled persons ; for the class of in- 
genious artists, from whom the chemical philosopher now derives 
such valuable aid, had not then been called into existence by 
the demands of the science. With a very limited knowledge of 
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the general principles of chemistry, and ahnost without practice 
in its most common manipulations ; — restricted by a narrow in- 
come, and at first with little pecuniary assistance from others ;■ 
compelled, too, to devote a large portion of his time to other 
pressing occupations, he nevertheless surmounted all obstacles 
and in the career of discovery outstripped many who had long 
been exclusively devoted to science, and were richly provided 
inth all appliances and means for its advancement. 

It is well known that the accident of living near a publi 
brewery at Leeds, first directed the attention of Dr Priestley to 
pneumatic chemistry, by casually presenting to bis observation 
the appearances attending theextinction of lighted chips of wood 
in the gas which floats over fermenting liquors. He remarked, 
that the smoke formed distinct clouds floating on the surface of 
the atmosphere of the vessel, and that this mixture of air and 
smoke, when thrown over the sides of the vat, fell to the ground ; 
from whence he deduced the greater weight of this sort of air 
than of atmospheric air. He next found that water imbibes the 
new W.T, and again abandons it when boiled or frozen. These 
more obvious properties of fixed air having been ascertained, he 
extended his inquiries to its other qualities and relations ; and 
was afterwards led by analogy to the discovery of various other 
gases, and to the investigation of their characteristic properties- 
It would be inconsistent with the scope of this essay to give 
a full catalogue of Dr Priestley's discoveries, or to enumerate 
more of them than are necessary to a just estimate of his philo- 
sophical habits and character. He was the unquestionable au- 
thor of our first knowledge of oxygen gas, of nitrous oxide, of 
muriatic, sulphurous, and fluor acid gases, of ammoniacal gas, 
and of its condensation into a solid form by the acid gases. Hy- 
drogen gas was known before bis time; but he greatly extended 
our acquaintance with its properties. Nitrous gas, barely dis- 
covered by Dr Hales, was first investigated by Priestley, and ap- 
plied by him to eudiometry. To the chemical history of the 
acids derived from nitre, he contributed a vast accession of ori- 
^nal and most valuable facts, He seems to have Ijeen quite 
aware that those acids arc essentially gaseous substances, and 
■ that they might be exhibited as such, provided a fluid could 
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be found that is incapable of absorbing or acting upon t 
He obtained, and distinctly described -f-, the curious crystalline 
compound of sulphuric acid with the vapour of nitrous acid, or, 
more correctly, of sulphuric and bypouitrous acids, which, being 
of rare occurrence, was forgotten, and has since been redisco- 
vered, like many other neglected anticipations of the same au- 
thor. He greatly enlarged our knowledge of the important class 
of metals, and traced out many of iheir most interesting relations 
to oxygen and to acids. He unfolded, and illustrated by aim- 
pie and beautiful experiments, dislinct views of combustion ; of 
the respiration of animals, both of the inferior and higher classes ; 
of the changes produced in organized bodies by putrefaction, 
and of the causes that accelerate or retard that process ; of the 
importance of azote as the characteristic ingredient of animal 
substances, obtainable by the action of dilute nitric acid on mus- 
cle and tendon ; of the functions and economy of living vegeta- 
bles ; and of the relations and subserviency which exist between 
the animal kingdoms. After trying, without effect, a variety 
of methods, by which he expected to purify air vitiated by the 
breathing of animals, be discovered that its purity was restored 
by the growth of living and healthy v^;etablea, freely exposed to 
the solar light. 

It ia impossible to account for these and a variety of other 
discoveries, of less importance singly, but forming altogether a 
tribute to science, greatly exceeding, in richness and extent, that 
of any contemporary, without pronouncing that their author 
must have been furnished by nature with intellectual powers 
far surpassing the common average of human endowments. If 
we examine with which of its various faculties the mind of Df 
Priestley was most eminently gifted, it will, I believe, be found 
that it was most remarkable for clearness and quickness of ap- 
prehension, and for rapidity and extent of association. On these 
qualities were founded that apparently intuitive perception of 
analogies, and that happy facility of tracing and pursuing them 
through all their consequences, which led to several of his most 
brilliant discoveries. Of these analogies many were just and 
legitimate, and have stood the test of examination by the clearer 
light, since reflected upon them from the improved condition of 
• Series 1. vol. ii. p. 175. t Series ii. vol, i. p. 26. H 
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science. But, in other cases, his analo^es were fanciful and un- 
founded, and led him far astray from the path which might 
have conducted him direclly to truth. It' is curious, however, 
as he himself ohserves, that in missing one thing, of which he 
was in search, he often found another of greater value. In such ■ 
cases, his vigilance seldom failed to put him in full possession d '| 
the treasure upon which he had stumbled. Finding by experi- 
ence, how much chance had to do with the success of his inves- 
tigations, he resolved to multiply experiments, with the view of 
increasing the numerical probabilities of discovery. We find 
him confessing, on one occasion, that he " was led on, by a ran- 
dom expectation of some change or other taking place." In 
other instances, he was influenced by theoretical views of go , 
flimsy a texture, that they were dispersed by the first appeal to^ 
experiment. *'■ These mistakes," he observes, *' it was in my ^ 
power to have concealed ; but I was determined to show how 
little mystery there is in the business of experimental philosophy; 
and with how little sagacity, discoveries, which some persons are 
pleased to consider great and wonderful, have been made.'" 
Candid acknowledgments of this kind were, however, turned 
against him by persons envious of his growing fame ; and it was 
asserted that all his discoveries, when not the fruits of plagiarism, 
were " lucky guesses," or owing to mere chance*. Such de- 
tractors, however, could not have been aware of the great 
amount of credit that is due to the philosopher, who at once 
perceives the value of a casual observation, or of an unexpected 

■ result; who discriminates what facts are trivial, and what are 
important ; and selects the latter, to guide him through dilScult 
and perplexed mazes of investigation. In the words of D'Alem- 
bert, " Cea Jiazards ne aant que pour ceux qiiijouenl bifnJ" 

The talents and qualifications which are here represented as 
having characterized the mind of Dr Priestley, though not of 
the rarest kind, or of the highest dignity, were yet such as ad- 
mirably adapted him for improving chemical science at the time 
when he lived. What was then wanted, was a wider field of 

k' " These clla^ge^ esjietially that of plagiarism, which had been unjustly 
■dvanced by come frienda of Dr Higgins, were triumphantly repBlled by Dr 
Priestley, in a pam^ct entitled, " Fliitosophicnl Empiricism," published in 
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obsorvation ; — an enlarged sphere of chcmicfd phenomena ; — an 
ftcquaintance with a far greater number of individual bodies, 
than were then known ; from the properties of which, and from 
those of their combinations, tentative approximations to general 
principles might at first be deduced ; to be confirmed or correct- 
ed, enlarged or circumscribed, by future experience. It would 
have retarded the progress of science, and put off, to a far dis- 
tant day, that affluence of new facts which Priestley so rapidly 
accumulated, if he liad stopped to investigate, with painful and 
rigid precision, all the minute circumstances of temperature, of 
specific gravity, of absolute and relative weights, and of crystal- 
line structure, on which the more exact science of our own times 
is firmly based, and from which its evidences must henceforward 
be derived. Nor could such refined investigations have then 
been carried on with any success, on account of the imperfec- 
tion of philosophical instruments. It would have been fruitless, 
also, at that lime, to have indulged in speculations respecting the 
ultimate constitution of bodies ; — speculations that have no solid 
ground-work, except in a class of facts developed within the last 
thirty-five years, all tending to establish tlie laws of combination 
in definite and in multiple proportions, and to support the still 
more extensive generalization, which has been reared by the 
genius of Dalton. 

It was, indeed, by the activity of his intellectual faculties, 
rather than by their reach or vigour, that Dr Priestley was 
enabled to render such important services to natural science. 
We should look, in vain, in any thing that he has achieved, for 
demonstrations of that powerful and sustained attention, which 
enables the mind to institute close and accurate comparisons ; — 
to trace resemblances thai are far from obvious ; — and to dis- 
criminate differences that are recondite and obscure. Tlie ana- 
logies which caught his observation lay near the surface, and 
were eagerly and hastily pursued ; often, indeed, beyond the 
boundaries within which they ought to have been circumscrib- 
ed. Quick as his mind was in the perception of resemblances, 
it appears {probably fcr that reason) to have been little adapt- 
ed for those profound and cautious abstractions, which supply 
the only solid foundations of general laws. In sober, patient, 
and successful induction, Priestley must yield the palm to many 
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others, who, though far leas fertile than himself in new and 
happy combinations of thought, surpassed him in the use of a 
searching and rigorous log^c ; in the art of advancing, by secure 
steps, from phenomena to general conclusions ; — and again in 
the employment of general axioms as the instruments of farther 
discoveries. 

Among the defects of his philosophical habits, may be re- 
marked, that he frequently pursued an object of inquiry too ex- 
clusively, neglecting others, which were necessarily connected 
with it, and which, if investigated, would have thrown great 
light on the main research. As an instance, may be mentioned 
his omitting to examine the relation of gases to water. This 
relation, of which he had indistinct gUmpses, was a source of 
perpetual embarrassment to him, and led him to imagine chang- 
es in the intimate constitution of gases, which were in fact due 
to nothing more than an interchange of place between the gaa 
in the water and that above the water, or between the former 
and the external atmosphere. Thus he erroneously supposed 
that hydrogen gas was transmuted into azotic gas, by remain- 
ing long confined by the water of a pneumatic cistern. The 
same eager direction of his mind to a single object, caused him 
also to overlook several new substances, which he must ne> 
cessarily have obtained, and which, by a more watchful care, he 
might have secured and identified. At a very early period of 
his inquiries, (viz. before November 1771), he was in possessioH 
of oxygen gas from saltpetre, and had remarked its striking ef- 
fect on the flame of a candle ; but he pursued the subject no 
farther until August 1774, when he again procured the same 
kind of gas from the red oxide of mercury, and, in a less pure 
state, from red lead. Placed thus a second time within his 
grasp, he did not omit to make prize of this, his greatest, dig- 
covery. He must, also, have obtained chlorine by the solution 
of manganese in spirit of salt ; but it escaped his notice, because, 
Wng received over mercury, the gas was instantly absorbed*. 
If he had employed a bladder, as Scheele afterwards did, to 
collect the produce of the same materials, he could not have 
failed to anticipate the Swedish philosopher, in a discovery not 
less important than that of oxygen gas. Carbonic oxide early 
■ Series ii. p. 363. 
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and repeatedly presented itself to his obHervation, without 
being aware of its true distinctions from other kinds of inflam- 
mable air ; and it was reserved for Mr Cruickshauk of Woolwich 
to unfold its real nature and characters. It is remarkable also, 
that in various parts of his works, Dr Priestley lias stated facts 
that might have given him a hint of the law, since unfolded by 
the sagacity of M. Gay-Lussac, " that gaseous siihstanfes com- 
bine in definite volumes." 
He shows that 

1 measure of fixed air unites with \i, measure uf alkalini 
1 measure of sulphurous acid with 2 measures of do. 
1 measure of fluor acid with 2 measures of do, 
1 measure of oxygen gas with 2 measures nitrous, very 
nearly ; 
and tliat by the decomposition of 1 vol. of ammonia, S vols, of 
hydrogen are evolved. 

Let not, however, failures such as these to rea^ all that was 
within his compass, derogate more than their due share from 
the merits of Dr Priestley ; for they may be traced to that very 
ardour of temperament, which, though to a certain degree a 
disqualification for close and correct observation, was the vital 
and sustaining principle of his zealous devotion to the pursuit 
of scientific truth. Let it be remembered, that philosophers of 
the loftiest pretensions are chargeable with similar oversights; — 
that even Kepler and Newton overlooked discoveries, upon the 
very confines of which they trod, but which they left to confer 
glory on the names of less illustrious followers. 

Of the general correctness of Dr Priestley's experiments, it is 
but justice to him to speak with decided approbation. In some 
instances, it must be acknowledged, that his results have been 
rectified by subsequent inquirers, chiefly as respects quantities 
and proportions. But of the immense number of new facts 
originating with him, it is surprising how very few are at vari- 
ance with recent and correct observations. Even in these few 
examples, his errors may be traced to causes connected with the 
actual condition of science at the time ; sometimes to the use of 
impure substances, or to the imperfection of his instruments of 
research ; but never to carelessness of inquiry or negligence of 
truth. Nor was he more remarkable for the zeal with which 
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e sought satisfactory evidence, than for the fidelity with which 
he reported it. In no one instance is he chargeable with mis- 
stating, or even witli straining or culouring, a fact, to suit an 
hypothesis. And though this praise may, doubtless, be con- 
ceded to the great majority of experimental philosophers, yet 
Dr Priestley was singularly exempt from that diB])osition to 
view phenomena through a coloured medium, which sometimes 
steals imperceptibly over minds of the greatest general probity. 
This security he owed to hia freedom from all undue attach- 
ment to hypotheses, and to the facility with which he was accus- 
tomed to frame and abandon them ; — a facility resulting not 
from habit only, but from principle. " Hypotheses" he pra- 
Dounces, in one place, " to he a cheap commodity i" in anollier 
to be "of no value except as the parents of facts ;" and bo far 
as he was himself concerned, he exhorts his readers " to consi- 
der new facts only as discoveries, and to draw conclusions for 
themselves.'" The only exception to this general praise is to be 
found in the pertinacy with which he adhered, to the last, to 
the Stahlian hypothesis of phlogiston ; and in the anxiety which 
he evinced to reconcile to it new phenomena, which were con- 
sidered by almost all other philosophers aa proofs of its utter 
misoundness. But this anxiety, it must be remembered, was 
chiefly apparent at a period of life, when most men feel a reluc- 
tance to change the principle of arrangement, by which they 
have been lon^ accustomed to class the multifarious particulare 
of their knowledge. 

In all those feelings and habits that connect the purest morals 
with the highest philosophy (and that there is such a connec- 
tion no one can doubt), Dr Priestley is entitled to unqualified 
esteem and admiration. Attaclied to science by the most gene- 
rous motives, he pursued it with an entire disregard to his own 
peculiar interest. He neither sought, nor accepted when offer- 
ed, any pecuniary aid in his philosophical pursuits, that did not 
leave him in possession of the most complete independence of 
thought and of action. Free from all little jealousies of con- 
temporaries or rivals, he earnestly invited other labourers into 
the field which he was cultivating ; gave pubhcily, in his own 
volumes, to their experiments ; and with true candour, was as 
Kready to record ihe evidence which contradicted, as that which 
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confirmed, hia own views and results. Every hint which he 
had derived from the writings or conversation of others was un- 
reservedly acknowledged. As the best way of accelerating the 
progress of science, he recommended and practised the early 
pubhcation of all discoveries ; though quite aware that, in his 
own case, more durable fame would often have resulted from a 
delayed and more finished performance. " Those persons," he 
remarks, " are very properly disappointed, who, for the sake of a 
little more reputation, delay publishing their discoveries till 
they are anticipated by others." 

In perfect consistency with that liberality of temper which 
has been ascribed to Dr Priestley, it may be remarked also, that 
he took the most enlarged views of the scope and objects of Na- 
tural Science. In various passages of hia works he has enforced, 
with warm and impressive eloquence, the considerations that 
flow from the contemplation of those arrangements in the na- 
tural world, which are not only perfect in themselves, but are 
essential parts of one grand and harmonious design. He strenu- 
ously recommends experimental philosophy as an agreeable re- 
lief from employments that excite the feelings or overstrain the 
attention ; and he proposes it to the young, the high-born, and 
the affluent, as a source of pleasure unalloyed with the anxieties 
and agitations of public life. He regarded the benefits of its 
investigations, not merely as issuing in the acquirement of new 
facts, however striking and valuable ; nor yet in the deduction 
of general principles, however sound and important ; but as 
having a necessary tendency to increase the intellectual power 
and energy of man, and to exalt human nature to the highest 
dignity of which it is susceptible. The springs of such in- 
quiries he represents as inexhaustible ; and the prospects, that 
may be gained by successive advances in knowledge, as in them- 
selves " truly sublime and glorious." 

Into our estimate of the intellectual character of an indivi- 
dual, the extent and the comprehensiveness of his studies must 
always enter as an essential element. Of Dr Priestley it may 
be justly affirmed, that few men have taken a wider range over 
the vast and diversified field of human knowledge. In devo- 
ting, through the greater part of his life, a large portion of his 
attention to theological pursuits, he fulfilled, what he strongly 
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felt to be hia primary duty as a minister of religion. This is 
not the fit occasion to pronounce an opinion of the fruits of 
those inquiries, related as they are to topics which still con< 
tinue to be agitated as matters of earnest controversy. la 
Ethics, in Metaphysics, in the philosophy of Language and ia 
that of General History, he expatiated largely. He has given 
particular histories of the Sciences of Electricity and of Optic% 
characterized by strict impartiality, and by great perspicuity c^ 
language and arrangement. Of the mathematics, he appears 
to have Iiad only a general or elementary knowledge ; nor, peP, 
haps, did the original qualities, or acquired habits, of his mind 
fit him to excel in the exact sciences. On the whole, though 
Dr Priestley may have been surpassed by many, in vigour of 
understanding and capacity for profound research, yet it would 
be difficult to produce an instance of a writer more eminent 

ttca the variety and versatility of his talents, or more meritorious 
far th«r zealous, unwearied, and productive employment. 
f APPENDIX. 

Since the foregoing pages were written, I have added a few 
remarks on a passage contained in a recent work of Victiw 
Cousin, in which that writer has committed a material error as 
to the origin of Ur Priestley's philosophical discoveries. " La 
chimie,'' he observes, " est une creation du dixhuitleme siecle, 
une cieation de la France ; c'est I'Europe entiere qui a appel^ 
cbimie Fran^aise le mouveraent qui a imprime k cette belle sci- 
ence une impulsion si forte et une direction si sage^ c'est k 
Texemple et sur les traces de Lavoisier, de Guyton, de Four- 
croy, de Berthollet, de Vauquelin, qui se sont formes el qua 
marchent encore les grands chimistes etrangers, ici Priestley et 
Davy ; \k Klaproth et Berzelius." (Cours de THistoire de la 
Philosophie, torn i. p. 25.) 

It is to be lamented that ao enlightened a writer as Victor 

Cousin, yielding, in this instance, to the seduction of national 

vanity, should have advanced pretensions in behalf of hia 

countrymen, which have no foundation in truth or justice. No. 

H^tbiog can be more absurd or unprofitable than to cl^m honours 
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in science, either for individuals or for nations, the title to which 

may be at once set aside by an appeal to public and authentic 

records. 

It was in England, not in France, that the first decided ad- 
vances were made in our knowledge of clastic fluids. To say 
nothing of anterior writers, Dr Black had traced the causticity 
acquued by alkalies, aud by certain earths, to their being freed 
from combination with fixed air ; and Mr Cavendish, in 1766, 
had enlarged our knowledge of that gas and of inflammable 
air. Id England, the value of these discoveries was fully ap- 
preciated ; in France, little or no attention was paid to them, 
till the philosophers of that country were roused by tlie striking 
phenomena exhibited by the experiments of Priestley. Lavoisier, 
it is true, had been led, by an examination of evidence derived 
from previous writers, to discard the hypothesis of phlogiston. 
The discovery of oxygen gas by Dr Priestley not only completed 
the demonstration of its fallacy, but served as the corner-stone 
of a more sound and coniastent theory. By a series of researches 
executed at great expense, and with consummate skill, the 
French philosopher verified in some cases, and corrected in 
Others, the results of his predecessors, and added new and im- 
portant observalions of his own. Upon these united, he 
founded that beautiful system of general laws, chiefly relating 
to the absorption of oxygen by combustibSe bodies, and to the 
constitution of acids, to which alone the epithet of the Anti- 
phlogistic or French theory of chemistry is properly applied. 
Of the genius manifested in the construction of that system, and 
the taste apparent in its exposition, it is scarcely possible to 
speak with too much praise. But it is inverting the order of time 
to assert, that it had any share in giving origin to the researches 
of Priestley, which were not only anterior to the French theory, 
but were carried on under the influence of precisely opposite 
views. This, too, may be asserted of the discoveries of Scheele, 
who, at the same period with Dr Priestley, was following, in a 
distant part of Europe, a scarcely less illustrious career. 

It is the natural progress of most generalizations in science, 
that, at first too hasty and comprehensive, they require to be 
narrowed as new facts arise. This has happened to the theory 
of X.avm«iicr, in consequence of its having been discovered, 
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ibat combustion is not necessarily accompanied with an absorp- 
tion of oxygen, and that acids exist independently of oxygen, 
regarded by him as the general acidifying principle. But after 
oil the deductions that can justly be made on that aLCount 
from the merits of Lavoisier, he must still hold one of the 
bighest places among those illustrious men, who have advanced 
diemistry to its present rank among the physical sciences. It 
is deeply to be lamented that his fame, otherwise unsullied, 
ihould have been stained by his want of candour and justice 
to Dr Priestley, in appropriating to himself the discovery of 
oxygen gas. This charge, often preferred and never answered, 
would not have been revived in this place, but for the claim 
BO recently and indiscreetly advanced by M. Victor Cousin, 
To the credit of Dr Priestley it may be observed, that in 
asserting his own right, he exercised more forbearance than 
could reasonably have been expected under such circumstances 
In an unpubhshed letter to a friend, be thus alludes to the 
subject of M. Lavoisier's plagiaiism, " He," (M- Lavoisier) 
** is an Intendant of the Ftnanees, and has much public 
business, but finds leisure for various philosophical pursuits, 
for which he is exceedingly well qualified. He ought to have 
acknowledged that my giving him an account of the air •! had 
got from Merairiua Cfdcinaius, and buying a quantity of M. 
Cadet while I was at Paris, led him to try what air it yielded, 
which he did presently after I left. I have, however, barely 
hinted at this in my second volume.*" The communication 
alluded to was made by Dr Priestley to M. Lavoisier in October 
1774 ; and the memoir, in which the latter assumes to himself 
the discovery that mercurius cakinatua (red oxide of mercury) 
affords oxygen gas when distilled per se, was not read to the 
Academy of Sciences betbre April 1775 +. In evincing so little 
irrilabihty about his own claim, and leaving its vindication with 
calm and just confidence to posterity, the English philosopher 
has lost nothing of ll>e honour of that discovery, which is now 
awarded to him, by men of science of every country, as solely 
and undividedly his own. 
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Account of Ihe Russian Vapour-Bath. By T. S. Traili, M. D. 
Cammunicated by the Author.* 

X HE existence in Hamburgh of two establishments where the 
Bussian Vapour-Bath is uswl, brought to my recollection the 
descriptions given by Acerbi, and other travellers, of the intense 
heat and sudden transition to cold, so much relished by the na- 
tions of Northern Europe, and raised my curiosity to experi- 
ence in my own person the effects of this singular species of 
bathing. I was further induced to take this step from linding 
myself suddenly oppressed with a violent feverish cold, which 
raised my pulse considerably above 100°, and rendered me lit- 
tle able to join the public dinner-table in the Apollo Saal. 

Accompanied by two friends who wished to make the same 
experiment, I repaired to the Alsxandkread, which is under 
the direction of its proprietor, a Jewish physician, who had 
liberally opened it gratuitously to the members of the Society of 
Naiurforscher, then assembled at Hamburgh, We were usher- 
ed into a very neat saloon, provided with six couches, beside 
each of which stood a dressing table, and a convenient appara- 
tus for suspending the clothes of the bather. Here we un- 
dressed, and were furnished with long flannel dressing-gowns and 
warm slippers, after which we were all conducted into a small 
hot apartment, where we were desired to lay aside our gowns 
and slippers, and were immediately introduced into the room 
called the bath, in which the dim light admitted through a 
single window of three panes, just sufficed to shew us that 
there were in it two persons, bke ourselves in puris naturali- 
hus ; one of whom was an essential personage, the operator, the 
other a gentleman just finishing the process by a copious aifu- 
sion of cold water over his body. This sudden introduction in- 
to an atmosphere of hot steam was so oppressive, that I was 
forced to cover my face with my hands, to moderate the pain- 
ful impression on the lips and nostrils, and was compelled to 
withdraw my head, as much as possible, from the most heated 

■ Read before the Literary and PhlloBophlcal Society nf LiverpooL 
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rt of the atmosphere, by sitting down on a low bench which 
ran along two ^des of the bath. 

At first our modesty felt some alarm at our perfect nuditf, 
and that of those around us ; but I sooayeU that it would be 
absolutely impossible to endure the contact of any sort of cover- 
ing of our nakedness in a temperature bo high ; and consoled my- 
self with the reilection, that it was no worse than the promi^ 
cuouB bathing I had so often practised at the sea-baths of 
Liverpool ; an exposure which, notwithstanding my passion for 
bathing, was always disagreeable at the commencement of each 
season ; but to which custom had soon rendered me indifferent. 

The bath-room is about 15 feet long, by about as much in 
breadth. It is lined with wood, rendered quite black by coo- 
etsDt immersion in hot steam. On two sides it has three tiers 
of benches, or rude couches, each of which is calculated to 
hold two persons, with their feet toward each other ; so that 
twelve persons might bathe as the same time. The lowest 
bench projects farthest into the room ; they rise two feet above 
each other; and each has a wooden pillow at the ends. 

In one corner of the farther end of the apartment .stands 
the furnace, which is supplied with fuel from without, and has 
a thin arch of fire-brick turned over the fire, agtunst which the 
flame reverberates, until the arch is red hoL Over this arch is 
built a small brick chamber, the only aperture to which is by 
a small door about two feet long, and fifteen inches wide^ 
opening nearly to the level of the arch. To increase the heat* 
ed surface, numerous small earthen jars, or broken pottery, 
are piled on the arch, and all are kept up to a low red heal. 
On these, a basin of water is occasionally dashed \ and the 
clouds of steam which instantly issue from the door of the 
heated chamber, form the source of heal employed to maintain 
the temperature of the bath. 

In the comer opposite to the furnace is a reservoir of cold 
water, into which the person who manages die bath frequently, 
during our slay in the bath, plunged to cool his surface ; a 
precaution not unnecessary for an individual who is exposed 
daily eight hours, stark naked, to a temperature quite oppres- 

|«ve to the uninitiated. Yet this exposure and this alternation ' | 

jcannot be unheallhy ; for I never saw a more athletic man tKaxk^^^^ 
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this person, who informed me that he had been constantly * 

gaged in this occupation for sixteen or eighteen m6ntlis. 

The centre of the ceiling of ihe balh-room is perforated by 
numerous holes which allow a copious shower-bath of cold 
water to descend on the head of the bather, when a valve 
managed by a cord is opened. 

Such is the apparatus necessary for a Russian vapour-bath. 

After remaining some time in the bath, the first sensations 
of oppressive heat subsided, and I ascended to the second tier 
of benches, the wood of which, however, was somewhat cooled 
by the plentiful affusion of cold water. At each remove this 
operation is repeated ; otherwise the contact of the wood would 
be insupportable to the skin. It is needless to say, that the 
perspiration very soon began to run from every pore, not mere- 
ly as a moist exhalation, but ran off in copious streams. This 
greatly moderated the sensation of heat. 

After lying extended for some lime on the second tier of 
benches, a bucket of cold water was dashed on the upper one, 
and we removed there ; but the heat, so near the ceihng, was 
fully as oppressive as on first entering ; and I found it neces- 
sary to allow the air to enter my nose through my fingers. If 
I inhaled it with the mouth wide open, I felt an oppressive 
heat in my chest ; but by degrees even this degree of heat be- 
came supportable ; though I never was able to sit upright on 
the upper bench ; so strong was the temperature of the humid 
atmospliere close to the ceiling. 

While we were groping our way from bench to bench, the 
assistant more than once plunged headlong into his cold bath, 
to refresh himself ere he commenced on us the next part of his 
professional occupation. 

We were one by one requested to descend to the second tier ; 
and the assistant, grasping in his hand a bundle of birch rods, 
began assiduously to whip his patients, who lay extended on the 
bench at full length, from head to heel. This application dif- 
fers essentially from the well remembered scholastic birch dis- 
cipline ; for the leaves are left on the twigs, and the sensations 
produced in no way resemble the effect of the instrument em- 
ployed in English schools to convey a. Jhndamentcd knowledge 
of Greek and Latin into the Jieads of our youth. In fact, this 
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species of whipping is performed very dexterously, with a sort 
of brushing motion, from the shoulders downwards ; and the 
application becomes general over the body and hmbs, as the 
bather turns on his wooden coucb. The sensations produced 
by this operation are agreeable, and are very far from producing 
that excessive redness of ihe surface described by Acerbi. 

The operator now anoints the whole body with a hquid mild 
soap ; and, after again mounting to the upper tier for some time, 
we descend one by one to the middle of the floor, where a power- 
ful affusion of cold water from the shower-bath in the ceiling re- 
moves every vestige of soap. This sudden affusion of cold wa- 
ter is remarkably grateful : it is scarcely possible to describe the 
effect, which is highly exhilarating and refreshing. 

It is usual again to undergo the steaming after tlie tempera- 
ture of the bath is increased by the affusion of water on the 
glowing pottery in the furnace. For this purpose, the opera- 
tor opens the door above described, and placing us out of the 
direction of the immediate elSux of the steam, he dashes, in suc- 
cessive jets, a small bucket of water into the furnace. The 
apartment is instantly filled with clouds of steam, at a high tem- 
perature ; and when the door of the aperture is closed, we re- 
sume our places on the benches, gradually proceeding to the 
highest, as we become inured to the temperature. From the 
upper tier we finally descent! to have the cold shower-bath re. 
peated ; after which we leave the bathing-room, are rubbed dry 
by assistants in the small heated apartment, where we resume 
the flannel dressing-gown and slippers, and are reconducted to 
the saloon, where we find the couches spread with blankets; 
and we recline for half an hour in a most profuse perspiration, 
and in a state of luxurious languor, and mental tranquillity. 

On a subsequent occasion, I provided myself with the means 
of ascertaining the temperature of the bathing-room, and noted 

kits effect on the pulse of myself and two other bathers. The 
h^i- is generally from 45° to 50" of Reaumur ; that is, from 
HBS^SS to 144;°.5 of Fahrenheit. On the occasion referred to, 
it ranged in the bath, during my stay, from vt° to 46° R., =^ 
12G°.5 and IgS'S F. in the lower part of the bathing-room; 
but I was unable to examine the temperature near the ceiling, 

E account of the thick vapour, and the intensity of the lempera- 
'OL. XIEI. NO, XXV, JTjr.Y 1839. R 
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ture, which affected my eyes. This temperature, high as it is, 
is far short of what Acerhi asserts of the FiDoish baths ; he sajs 
that they feached from 10° to 75° of Celaiis, = to 158° to 167 
of our scale : but perhaps his thermometers were subject to the 
influetice of the open fire-place io tha rude Imths of that people ; 
for their fumac« consisted of a few loose stones piled into a sort 
of rude xrdi, over a 6re on the floor of the liut : or perhaps he 
did not accurately ascertain tlie temperature ; as he never en- 
tered the bath but momentarily, for the purpose of placing his 
thenuometer ; and I am confirmed in this by observing that the 
Finnish operator, in his plate, appears dressed in her ordinary 
clothes, which I should think insupportable in so high a tempe- 
rature as he assigns. 

The effect of the Russian vapour-bati) is to accelerate the 
pulse, which soon regains its natural standard ou leaving the 
bath ; and, when I took it in a highly t'everish slate, I was with- 
in an hour after entirely free of fever, and able fully to enjoy 
the philosophic soiree that evening. 

On bathing a second time, I was accompanied by the same 
two friends : our pulse.s were before about 74 in a minute. On 
just coming out of the bath, 

Dr Traill's pulse, - - =116 

Mr Johnston's do. - - =88 
Mr Palk's do. - - - =88 

A quarter of an hour afterwards, while on the couch, they were 
as follows: 

Dr Traill's pulse, . - =114 

Mr Johnston's do. - - = 88 
Mr Palk's do. - ' - - ^88 
After being dressed, and sitting in an adjmning coffee-room, 
perhaps one hour after the bath, 

Dr Traill's pulse beat, - - =88 
Mr Johnston's Jo. - - =88 

Mr Palk's do. - - - - 80 
These esperiments shew the great difference in the excitabi- 
lity of" the heart in different individuals, from exposure to the 
same heat. My pulse, in my best health, is about 70 ; since I 
had the gout it ranges from 74 to 80, but is very easily ex- 
cited; and I have often found it raised to more than 90 by an 
interesting conversation, or even a cup of strong tea. 
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^K The process of the vapour-bath is completed by a plentiful 
supply of towels, with which we gradually dry the surface, 
while we are well rubbed down by an assistant, We tlien re- 
sumed our dress, and retired to a cotfee-roomj where thei-e was 
a plentiful supply of newspapers, and had a cup of gootl coffee 
for twopence Sterling. As I have already stated, the baths 
Were free to the naturfiyracher ; but I ascertained that the whole 
espeuse of the bath and its accompaniments Is not more thaA 
one marc, or sixteenpence English, and for twopence more the 
bather is entitled to a cup of coffee, and to read the newspapen 
in a handsome apartment. 

I received from the liberal owner permission to examine his 
splendid establishment of vapour and shower baths devoted to 
females. 

The vapour-bath resembles that already described, but i« 
^^^much neater. 

^^m The variety of shower-baths surprised me. They are of' 
^^kevery cmiceivable fonn, from the powerful stream to the mi> 
^Baute drizzing of water from orifices as line as a needle, which 
^^Pjet tiny streams of warm or cold water, at the option of the 
^^■bather, in every possible direction on her person. By means of 
^^^^lished brass arms, curved so as to enclose the body, moveable 
^^■.fiy universal joints, connected with a cistern, and perforated with 
^" imiumerable minute holes, a cross-Jire of jets (if I may be aW' 
lowed the expression) is kept up on any part of the body. If. 
the bather inclines to sit, a perforated seat is placed on a large 
flat trough, which collects and carries off the water, jets of wa- 
ter play from the various moveable arms from each side, from 
above, and from below, so that every part of the surface is be- 
dewed. A general stopcock commands the whole flow of w* 
ter, while each brazen-rod is under the control of one apprw. 
priate to itself. These are at the disposal of the bather ; and 
each trough or bath is surrounded by curtains to skreen the 
person from the eyes of the assistant. 

Similar shower-balhs are appropriated lo gentlemen. The 
nhole forms one of the most elegant and perfect establishments 
of the kind I have ever seen, and is a source of emolument to 
the spirited proprietor. 

■ I intjuired anxiously inio the medical efficacy of the RussiaJi 
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va[)our-batl), and found thai in chronic rheumatism, in the stiff- 
ness of limbs consequent on gout, and other long continued in- 
Ikmmaiious, in some cases of palsy, in various cutaneous dis- 
eases, it is a most powerful and valuable remeily. While in the 
eatablishment I saw an invalid enter, who infomied me, that, 
after severe acute rheumatism, of several months' duration, lie 
was so lame that he had been carried by two persons into the 
bath ; but that, after five or six times undergoing the discipline 
I have described, he could walk alone as well as I saw him (he 
had walked, aided by a stick, from lus house to the bath), and 
appeared confident that in a little time he should entirely re- 
cover the power and flexibility of his limbs. 

From all I could learn in Hamburgh, I am inclined to consi- 
der the Russian vapour-bath as a most valuable remedy in some 
chrouic diseases, and regret that we have not a similar establish- 
ment in any of our medical charitable institutions. 'I^H 
Fcbrmtry 31. \iai. '"^^1 



On the Breeding Spots of Birds. By Fbedebick Faber.* 

J.HE learned editor of the interesting Travels of M- Boie iu 
Norway, considers it as indispensable, for the complete deve- 
lopment of the eggs, that they come in contact with the external 
skin of the bird. This is certainly the case ; but I doubt very 
much if it is the reason of their plucking the feathers off their 
belly. Some water-birds, as the different species of Colymbus, 
preserve the same dense mass of feathers on their belly during 
breeding, as at other seasons. Most birds, however, at this 
period have a much thinner covering on their abdomen than 
usual, and this is produced, in my opinion, partly by ihe fric- 
tion of hatching, partly by the excess of animal warmth wliich 
is concentrated in that region. The female of the Iceland grous, 
and of many wading birds, have the breast and belly nearly 
quite bare while breeding. But this falling out of the feathers 
ia a consequence of hatching, and belongs to the next period. 
An entirely different relation takes place among some of tlie 
boreal aquatic and wading birds. These pluck off a number 

• These observations are talen from Faber's verv interesting work on the 
Habits uid Manners of Enreal Birds, of wtiich a trsnslntion, now finished, 
wiH, we trust, sofm be published 
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feathers from one ot more spots of the belly on the (ievelop- 
ment of the pairing impulse, and before they have laid any eggs, 
or have begun to hatch. This gives rise to certain naked spots, 
which I call Breeding spots. The utility of this arrangement 
is various. There is generally so thick a layer of feathers upon 
the belly of most aquatic birds, that without some process of this 
kind, the eggs would hardly ever bo hroughl directly in contact 
with the skin of the mother. In the second place, most aijuatic 
birds have no nesi, or other means of furnishing warmth to their 
even in the coldest climates. The breeding spots thus 
as it were a nest on the body of the parents, as they collect 
:h their bills alt the eggs into this artificial cavity, so thai they 
ire quite surrounded by the feathers. 

The discovery of this peculiar ))henomeaon in the history of 

the boreal birds is entirely my own, Only occasionally do we 

lod former writers directing our attention to tficse breeding spots, 

it none seem to have recognised iheir real importance, iteing 

ily found in ihe boreal birds, the discovery was reserved tor 

naturalist who had an opportunity oF spending ihe summer in 

native haunts. Gunnerus remarks of the ProcelUiria gla- 

', that he had found no such cavity, but that the medical 

tudent Martin had observed -f- them to possess a hole under the 

ip beneath the large feathers, which he thought might per- 

ips serve for the hatching of eggs. Fabricius remarks, also of 

this bird :^, that he had found this hollow ; his words are, Aream \ 

dejdumem 9nb abdomine etiam repcri. M. Boie has observed, 

in his Travels (p, 192), which were written at the same lime ] 

with my Prodromos, with respect to the Lestrin parasitica, that 

this bird lays only two eggs, and shews that the two parents, 

which sit alternately, have on both sides of the beliy a naked 

xpot, of the size of one of the eggs, and the editor hazards ihc 

conjecture that these naked spots may be found in many others 

of the aquatic and wading tribes. 

The true uses of these spots I shall now endeavour to unfold- I 
Birds seldom pluck off their feathers in order to lay them in the J 
nest. Those which are most naked of all during the breed- J 
irtg season, cither build no nest, or have no feathers in it. Only f 

* Mem. uf Uif Vrantiieim Snc. L I9B. 

t TrsnaacL of tbo Rujrat Acad, uf Sciences of Sweden for W'?- 

,- Faaaa GrvenlaiiJU-a, p. 85. 
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the Anaa and Sttla tear out their feathers to line their nestfti 
Therefore, we do not find in the ne^t the feathers which have 
been taken oif the body of the bird. It is necessary that a por- 
tion of the great mass which covers the abdomen be removed, in 
order that the eggs come into immediate contact with the epi- 
dermis. This is the first use of the breeding spots. It cannot, 
however, be their only use, because tliey are wanting in many 
of the aquatic birds of the compound monogamy, whose coat of 
feathers, as just mentioned, is no thinner, as in the Sula and 
Carbo. They must, therefore, be intended to envelope and fur- 
nish the eggs with warmth. 

I have found these breeding spots only in the boreal aquatic 
birds, and confined to those species which belong to the perfect 
or compound monogamy. It would be extremely interesting if 
their existence could bo established in the aquatic birds of other 
zones •. They are never found in the genera Colymbus and Po- 
dicepn, which belong to ifie partial monogamy. They are equally 
wanting in those giniply monogamous, as the Mergus, Anas, 
Anaer, Cygmis. But all these birds have the habit of plucking 
out their feathers for the purpose of lining their nests, which 
does not exist in those birds which belong to the perfect mono- 
gamy, such as the Plmlarvpus, Uria, Aka, Mormofi, Carbo, 
Pi^nits, Suia, Stenta, Ltiruii, Leairis, and Procellaria. Breed- 
ing spots are found in all these genera, witli the exception of the 
Sula and Carbo. 

As both male and female of these species share the labours of 
hatching, the breeding-spots are found in both sexes, with the 
remarkable exception, however, ol the Phalaropus, where they 
exist only in the male f. Among the many hundred individuals 

" SIdi* tLe above was written, I have had an opportunity of ascertaining 
Ihe existence of these breeding-BpoW in the Danish gulls and sea-awillowa, 
during a zoological excursion in the summer of 1824. Tliej exist both in 
the inalo and female of the Lanu argcntatus, L. Hdibundv*, Sterna atclica, cat- 
pia, nigra, and miauta. Thtir position and number is the same as in the 
northern individuals of these species. In some wading birds, of both seies, 
. 33 the Charadnta hiaHeula and albifront, I found a spot in tlie middle of the 
abdomen, besides a thinner cover of feathers on the breast, which they have 
in common with most land iiirds, and Ihe other wading birds, at the breeding 
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■f M. Holbol has since assured me that, in Greenland, he has not only 
found the breeding.spotB solely in the male of the genua, hut that he never 
Bair a Female at the breeding-place. But I have found lioth mates together at 
lAe aeft ia Jceland, but tbe male only eitting omlie jMnifr C»ii«« infer 
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r of these s|)ecieB which I liave examined at the breeding season, I 
I have not seen a single instance of these being wanting, or off I 
their varying in position and number in the individuals of the^l 
same species. For they are not a consequence of an unusuall I 
deficiency of feathers in these birds, but they follow the most I 
precise rules both in regard to position and number, and furnish I 
a sure specific character of the different boreal aquatic birds. i I 
Their number is only two ; in my prodromus (p, 90.) it Ea I 
indeed stated lliat the Larus tridaciyhn has from three to fourJ I 
But I had before me at the time specimens which were only com- I 
mencing the process of the removal of feathers from the heUyp M 
and I do not doubt, but that, as iti the other northern gullsv ■ 
these different patches woidd have united into asingle one in ths ■ 
centre of the abdomen, when tt had assumed its finished fortOi* I 
The PhcUaropus, Uria grylle and a/fc, Alca torda. Mormon I 
fratercula, Lestris, have two breeding spots. The Vria bruru I 
nicAij and iroile, Puffinus arcticus. Sterna arctica, Lotus («- I 
dactylut, glaucus, marinvs, and the Procellaria giacialis, have I 

t.but one spot. One of the most important distinctions betweeil I 
ibe Alca torda and Uria troile aiiclorum is, tliat the former hn I 
two and the latter but one breeding f.pot. I 

In regard to poititimt, they are always un the belly, never on I 
the breast; and when one only is present, it is constantly in the fl 
middle of the belly ; when two exist, they are symmetrically ak I 
each side. Tlieir^rm is circular and proportioned to the sii^ I 
and number of the eggs which they have to cover. A central I 
spot is always larger than each of a pair. . 1 

Their number occasionally corresponds to tliat of the eggs, m 
but sometimes there are more eggs that! spots, as in the Larui f I 
■n the Aka torda, and Monnon fratercula, the spots exceed thf I 
^gs in number. When a bird has more eggs than spots, these I 
are generally large, and capable of including more than a single I 
egg. When the spots are more numerous than the eggs, these- 1 
change their position. I 

(mat the deficiency of the breeilicg-spots iti tbu Phalaropm, a simiLir defecf^ 
in tbe breeding impulse? This genus would then be a solitary eiception, I 
uTone individual laying the eggs, and another batching tbeni. It must, hmf- I 
ever, be observed in general, that wo can always inrer the breeding impiilie I 
yia Iw present when hreediiig-spnts exist, but not vke verm ; as, for esampl^ M 
thersesof thefujlsor CnrSo tias bieedinj; sputc,BlVboUi^\v\v».\^Wix:ti. i«fl 
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Tlie Una gryUe, Lestria catarracles, pomarina. and pare 
tica, have two egga and two breeding spots. The Uria Bntn- 
nichii and troile, PuffimifS arcticus, and Procellaria glaciaiis, 
have one egg and one spot. The Uria alle, Aka lorda, and 
Mormonjratei'cula, have but one egg and two breeding spots. 

The Phalaropits cinereus, and Platyr/tinthus, lay four eggs, 
and have but two breeding spots. The Sterna arctica, Larus 
glaucus, marinus, and tridactylus, have sometimes three, some- 
limes two eggSi but constantly only one breeding spot. 

These spots are not entirely meant to supply the place of a 
nest ; they are, therefore, not invariably in an inverse ratio to 
the building impulse. Certainly, the species which want these 
spots, as the Sula and Carbo, build a nest ; most of those, also, 
which are provided with them build no nest, as the Phalaropus, 
Uria, Alca, Morindu, Puffinus, Sierna, LesU-is, Procellaria ; 
but the genus Lams have breeding spots and build nests. 

Their presence is therefore merely a proof of the development 
of the paiiing impulse, but is not to be considered as synony- 
mous with the laying of eggs or hatching. Kirds pluck out these 
feathers before even they have joined their mates, and without 
being certain of breeding that year. Therefore I have found 
them in May, in individuals of the Lestria catarracfes, and Pro- 
cellaria glacialla, which were so far out at sea, and removed 
from the breeding places of the species, that I had good cause 
for reckoning these barren birds, wlitch pass ihe summer with- 
out breeding. They also exist in the single individuals of the 
Leatria parasitica, which flock about together. 

After hatching is over, these bare spots are very quickly 
again covered with feathers. AH traces of them have disap- 
peared in August and September, when the young of some 
species are not yet fledged. 



Analysia of the Stony Pericarp of t!ie Lithoapermum officinale. 
By Captain Chables Le Hunte. (Communicated by the 
Author,) 

This may be considered one of the most remarkable substances 
in the vegetable kingdom, its properties, mechanical and chemi- 
cal, are those of a m'meral, rather than that of a vegetable. The 
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tnalysia qfihe Pericarp of' the Lilhospermum officinale. 
I resemble small, pear-shaped, porcelain beads ; tliey 
Tery hard, difficiilL to break, and have a high polish. When 
heated, they at first liecome black ; but they do not shrink, near 
a white heat change their form, in the slightest degree ; it 
poys, however, their lustre, and renders them, when the ve- 
|etable matter has been consumed, whiter than ihey were origi- 
nally. Before the blowpipe, small pointed fragments of the 
pericarp may be partially fused ; but this requires a good heat. 
To determine the nature and quantity of the earthy consti- 
tuents, the pericarps were carefully separated from the enclosed 
seeds, and exposed to the action of dilute muriatic acid; s 
violent effervescence immediately commenced, which did not 
enUrely cease for upwards of two hours. At the end of twelve 
hours, the acid liquor was decanted, and the pericarps were well 
washed. Their appearance was not in the least changed ; when 
dried, at a moderate heat, they still retained their original lustre. 
The acid liquor was found to contain a great deal of lime, a very 
little phosphate of lime and oxide of iron, with traces of potash 
»nd magnesia, which were separated in the usual manner. 

The pericarps were then healed to destroy the vegetable mat- 
^^_lw, which it is exceedingly diificult to effect ; but, notwithstand- 
^^Hbg the intense heat employed, the form of the fragments was 
^^Bbt changed by it, they merely lost their lustre, and became 
^^Hiery white. When the vegetable matter was entirely consumed, 
^^^Diey were again treated with muriatic acid, and left in a warm 
^H^ace for several hours. TJie acid took up a very llltlo phos- 
phate of hme and oside of iron. The matter insoluble in the 
acid, was fused with carbonate of soda, and found to be pure 
silica. The analysis was repeated, and the compo^tion of the 

Itnibstance appeared to be very uniform. The following is the 
Eesult : — 



Carbonate of I.inie, ..... 13.70 

SUica, ....... I6.S 

Vegetable matter, sinaU quantity of jiliuaphate of lime ami 

nzide nf iion, with traceE of potash am) magnesia, . 'i9.S 



The ulica appears to form the polished surface of the seeds, 
s the acid acted upon the vegetable matter of the pericarps, 
id took up a little phosphate of lime and ox\iVe n't woo, 'Oevaii. 1 
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could not be weighed accuraLply, it was scarcely possible to cstf- " 
mate the tjiiaiitity of carbonic acid that they contained, from the 
loss of weight eaused by the effervescence. I found it a httle 
greater than it ought to have been, on the supposition that the 
whole of the lime was in the stale of carbonate ; and I did not 
think it necessary to have recourse to a more delicate mode of 
ascertaining its quantity, for I had no reason to suspect the pre- 
sence of any other salt of lime, excepting a small quantity of the 
phosphate. When the dilute muriatic acid was applied to the 
pericarps, the effervescence was brisk ; but they appeared to of- 
fer some resistance to its action ; and when they were not allowed 
to remain in contact with it, for at least twelve hours, the silica 
always contained a little Uiiie. Nitric acid, which acied more 
powerfully upon the vegetable matter, dissolved the lime speedi- 
ly, the fragments became very thin, and the siliceous coating 
alone was left ; but, in this case, it was quite impossible to make 
any calculation fur the carbonic acid. 

An examination of a larger quantity of these seeds might af- 
ford some interesting results ; and the whole plant is worthy (£ 
attention. I may remark, that they had been collected a year 
when the analysis was made. < >h 



On the Vitality/ of Toads enclosed in Stone and Wood. By the 
Rev. W. Buckland, F. R. S., F. L. S.. F.G.S., and Pro- 
fessor of Geology and Mineralogy in the University of Ox- 
ford. Communicated by the Author. 

Xn the month of November 1825, I commenced the following 
experiments with a view to explain the frequent discoveries of 
loads enclosed within blocks of stone and wood, in cavities that 
are said to have no communication with the external air. 

In one large block of coarse oolitic limestone, (the Oxford 
oolite from the quarries of Heddington) twelve circular cells 
were prepared, eacii about one foot deep and five inches in dia- 
meter, and having a groove or shoulder at its upper margin fitted 
to receive a circular plate of glass, and a drcular slate to pro- 
tect the glass ; the margin of this double cover was closed round, 
and rendered impenetrable to air and water by a lutiug of soft 
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^Hielsj. Twelve smaller cells, each six inches deep and five inches 
in diameter, were made in another block of compact siliceous ' 
sandsUine, viz. the Pennant Grit of the Cual formation near , 
Bristol; these cells also were covered with similar plates til- 
glass and slate cemented at the edge by clay. The object of 
the glass covers was to allow ihe animals to he inspected, with- 
out disturbing the clay so as to admit external air or insects in- 
to the cell. The Hmestone is so porous that it is easily perme- 
able by water, and probably also by air ; the sandstone b very 
compact. 

On the 26th of November 18S5, one live toad was placed in 
eftch'^of the above-mentioned twenty-ibur cells, and the double 1 
cover of glass and slate placed over each of them and cemented 
down by the luting of clay ; the weight of each toad in grains 
was ascertained and noted by Dr Daubeny and Mr Dillwyn, at 
the time of their being placed in the cells ; that of the smallest 
was 115 grains, and of the largest 1185 grains. The large and 
small animals were distributed in equal proportion between the I 
limestone and the sandstone cells. I 

These blocks of stone were buried together in my garden 
beneath three feel of earth, and remained unopened imtd the \ 
lOthof December 1826, onwbichday they wereexamined. Every J 
toad in the smaller cells of the compact sandstone was dead, and I 
the bodies of most of them so much decayed, that they must \ 
have been dead some months. The greater number of those | 
in the larger cells of porous limestone were alive. No. 1, whose 
weight when immured was 921 grains, now weighed only 698 
grains. No. 5, whose weight when immured was 1185 grains, I 
now weighed 1965 grains. The glass cover over this cell waA J 
slightly cracked, so that minute insects might have entered ; 1 
none, however, were discovered in this cell ; but in another cell, 
whose glass was broken, and the animal within it dead, there 
was a large assemblage of minute insects, and a similar assem- 
blage also on the outside of the glass of a third cell. In the 
cell No, 9, a toad which, when put in, weighed 988 grains, had j 
^KSncreased to 1116 grains, and the glass over it was entire ; but 
^^Kb the luting of the cell within which this toad bad increased in , 
^Htoeight was not particularly examined, it is probable there wan ] 
^Hbine aperture in it, by which small insects found adimmaa, J 
^^Ho. 1 1 had decreased from 936 grains to 653 grams. j 
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Wlieii tlicy were first examined in December 1826, not only 
were all the small toads dead, but the larger ones appeared 
much emaciated, with the two exceptions above mentioned. We 
have already stated that these probably owed their increased 
weight to the insects which had found access to the cells and 
become their food. 

The death of every individual of every size in the smaller 
cells of compact sandstone, appears to have resulted from a de- 
ficiency in the supply of air, in consequence of the smallness of 
the cells, and the impermeable nature of the stone ; the larger 
volume of air originally enclosed in the cells of the limestone, 
and the porous nature of this stone itself (permeable as it is 
slowly by water and probably also by air) seems to have favour- 
ed the duration of life to the animals enclosed in them without 
food. 

Il should be noticed that there is a defect in these esperi- 
ments, arising from the treatment of the twenty-four toads be- 
fore they were enclosed in the blocks of stone. Tbey were shut 
up and buried on the 26th of November, but the greater num- 
ber of them had been caught more than two months before that 
time, and had been imprisoned altogether in a cucumber frame 
placed on common garden earth, where the supply of food to so 
many individuals was probably scanty, and their confinement 
unnatural, so that they were in an unhealthy and somewhat 
meagre state at the time of their imprisonment. We can there- 
fore scarcely argue with certainty from the deatii of all these 
individuals within two years, as to the duration of life which 
might have been maintained had they I'etircd spontaneously and 
fallen into the torpor of their natural hybernization in good 
bodily condition. 

The results of our experiments amount to this ; all the toads 
both large and small inclosed in sandstone, end the small toads 
in the limestone also, were dead at the end of thirteen months. 
Before the expiration of the second year, all the large ones also 
were dead ; these were examined several times during the second 
year through the glass covers of the cells, but without removing 
tlicm to admit air; they appeared always awake with their eyes 
open, and never in a state of torpor, their meagreness increasing 
at each interval in which they nere examined, until at length 
ibey were found dead ; those two, also, which had gained an ac- 
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Hsion of wciglitat the end of the first year, ami were (lien 

reftiUy closed up again, were emaciated and dead before the I 
kRpiration of the second year. 

At the same time that these toads were enclosed in stone, 
four other toads of middling size were enclosed in three holes 
cut for this purpose, on the north side of the trunk of an apple 
tree ; two being placed in the largest cell, and each of the other* i 
in 8 single cell; the cells were nearly circular, about five inches 
deep and three iachea in dianifter ; they were carefully closed up' I 
with a plug of wood, so as to exclude access of insects, and ' 

itly were air-tight ; when examined at the end of a year, 
Ilrtery one of the loads was dead and their bodies were decayeA 1 
Fmm the fatal result of llie experiments made in the smaB j 
Is cut in the apple tree, and the block of compact sandstone, 
seems to follow that toads cannot live a year excluded totally ' 
from atmospheric air; and from the experiments in the larger ' 
cells witlrin the block of oolite limestone, it seems probable that 
they cannot survive two years entirely excluded from food ; we ( 
may therefore conclude, that there is a want of sufficiently mi- 
nute and accurate observation in those so frequently recorded 
cases, where toads are said to be found alive within blocks of i 
stone and wood, in cavities that had no communication whatevef j 
witli the external air. The fact of my two toads having in- j 
creased in weight at the end of a year, notwiih standing the care 1 
&it was taken to enclose them perfectly by a luting of clay, 
lews how very small an aperture will admit minute insects suffix i 
:nt to maintain life. In the cell No. S, where the glass was ] 
slightly cracked, the communication thougli small was obvious; ' 
but, in the cell No. 9, where the glass cover remained entire, and j 
where it appears certain, from the increased weight of the enclosed 
animal, that insects must havefound admission, we have a 
ample of diese minute animals finding their way into a cell, (o 
which great care had been taken to prevent any possibility of J 
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Admitting, then, that toads are occasionally found in cavities j 
at wood and stone, with which there is no communication suffi. 1 
dently large to allow the ingress and egress of the animal ci>- j 
dosed in them, we may, I think, find a solution of such pher 
mena in the habits of these reptiles, and of the insects which | 
Efonn their food. The first effort of the young toaOi, a% a 
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it has left its todpule state and emerged from the water, B^^| 
seek shelter in holes and crevices of rocks and trees. An indi- 
vidual, which, when young, may have thus entered a cavity by 
some very narrow aperture, would find abundance of food by 
catching insects, which Hke itself seek shelter within such cavi- 
ties, and may soon have increased so much in bulk as to render 
it impossible to go out again, through the narrow aperture at 
which it entered. A small hole of this kind is very hkely to be 
overlooked by common workmen, who are tlieonly people whose 
operations on stone and wood disclose cavities in the interior of 
such substances. In the case of toads, snakes, and lizards, that 
occasionally issue from stones that are broken in a quarry, or in 
sinking wells, and sometimes even from strata of coal at the bot- 
tom of a coal mine, the evidence is never perfect to shew that 
the repliles were entirely enclosed in a solid rock ; no examina- 
tion is ever made unlit the reptile is first discovered by the 
breaking of the mass in which it was contained, and then it is 
too late to ascertain without carefully replacing every fragment 
(and in no case that I have seen reported has this ever been 
done) whether or not there was any hole or crevice by which 
the animal may have entered the cavity from which it was ex- 
tracted. Without previous examination it is almost impossible 
to prove that there was no such communication. In the case of 
rocks near the surface of the earth, and in stone quarries, rep- 
tiles find ready admission to boles and fissures. We have a no- 
torious example of this kind in the lizard found in a chalk pit, 
and brought alive to the lale Dr Clarke. In the case also of 
wells and coal pits, a reptile that had fallen down the well or 
shaft, and survived its fall, would seeJ; its natural retreat in 
the first hole or crevice it could find, and the miner dislodging 
it from this cavity to which his previous attention had not been 
called, might in ignorance conclude that the animal was coeval 
with the stone fromwhich he had extracted it. 

It remains only to consider the case, (of which I know not 
any authenticated example), of toads that have been said to 
be found in cavities within blocks of limestone to which, on care- 
ful examination, no access whatever could be discovered, and 
where the animal was absolutely and entirely closed up with 
stone. Should any such case ever have existed, it is probable 
that the communication between this cavity and the external 
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surJa^^e had been closed up by slatactitic incrustation after tbw^ 
iuiimat had become too large to make its escape. A umiiar ex- 
[)laiiatioii may be offered of the much more probable case of a 
live toad being entirely surrounded with solid wood. In each 
case the animal would have continued to increase in bulk so 
long as the smallest aperture remained by which air and insects 
could 6nd admission ; it would probably become torpid as soon 
as this aperture was entirely clost^ by the accumulation of atal- 
acliie or the growth of wood; but it still remains to be ascertained 
how long this slate of torpor may continue uader lotal exclu- 
Hon from food, and from external air : and although the experi- 
ments above recorded shew that life did not extend two ycarR 
in the case of any one of the individuals which formed the sub- 
jects of them, yet, for reasons which have been specified, ihey 
are not decisive to shew that a state of torpor, or suspended aat- 
mation, may not be endured for a much longer time by toads 
that are healthy and well fed up, to the moment when ihey a 
finally cut off from food, and from all direct access to atmosphe- 
ric air, 

The common experiment of burying a toad in a flower-pdt I 
covered with a tile, is of no value, unless the cover be carefully ' 
hited to the pot, and the bole at the bottom of the pot also 
closed, so as to exclude all possible access of air, earthworms 
and iii.'iecLs. I have heard of two or three experiments of this 
kind, in which these precautions have not been taken, and in 
which, at the end of a year, the toads have been found alive and 
well. 

Besides the loads enclosed in stone and wood, four others 
were placed each in a small basin of plaster of Paris, four inches 
deep and five inches in diameter, having a cover of the same ma- 
terial carefully luted round with clay ; these were buried at the 
same time and in the same place with the blocks of stone, and 
on being examined at the same time with them in December, 
1826, two of the toads were dead, the other two alive, but much 
emaciated, We can only collect from this experiment, that a 
^^_^in plate of plaster of Paris is permeable to air in a sufHcient 
^^k^ree lo maintain the life of a toad for thirteen months. 
^K In the 19Ui Vol. No. I, p. Ifi7, of Siltiman's American Jour- 
^^pud of Science and Arts, David Thomas, Esq. has published some 
^^Bfrservations on frogs and toads in stone and &oV\& cat^\\, «ma,- 
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S2 On the VitalUy cf Toads enclosed in Stone and Wood. 
merating several auChcDtic and well atteBted cases; these, h&( 
ever, amount to nu more than a repetition of the facts so of^en 
stated and admitted to be true, viz. that torpid reptiles occur in 
cavities of stone, and at the depth of many feet in soil and earth ; 
but, they state not any thing to disprove the possibility of a 
small aperture, by which these cavities may have had communi- 
cation with the external surface, and insects have been admitted; 

The attention of the discoverer is always directed more to the 
toad than to the minutife of the state of the cavity in which it 
was contained. 

In the Literary Gazette of March IS. 1831, p. 169, there 
is a very interesting account of the habits of a tame male load, 
that was domesticated and carefully observed during almost two 
years by Mr F. C. Husenbeth. During two winters, from 
November to March, he ate no food, tiiough he did not become 
torpid, but grew thin and moved much less than at other times. 
During the winter of 1828, he gradually lost his appetite and 
gradually recovered it. He was well fed during two summers, 
and after the end of the second winter, on the 29th of March, 
1829, he was found dead. His death was apparently caused 
by an unusually long continuance of severe weather, which 
seemed to exhaust him before his natural appetite returned. 
He could not have died from starvation, for the day before his 
death he refused a lively fly. 

Dr Townson also, in his tracts on Natural History, (London 
1799), records a series of observations which he made ou lame 
frogs, and also on some toads ; these were directed chiefly 
to the very absorbent power of the sliin of these reptiles, and 
show that they take in and reject liquids, through their skin 
alone, by a rapid process of absorption and evaporation, — a frog 
absorbing sometimes in half an hour as much as half its own 
weight, and in a few hours the whole of its own weight of wa,. 
ter, and nearly as rapidly giving it off when placed in any posi- 
tion that is warm and removed from moisture Dr T. contends 
that as the frog tribe never drink water, this fluid must be sup- 
plied by means of absorption through the skin. Both frogs and 
toads have a large bladder, which is often found full of water; 
" whatever this fluid may be, (he says), it is as pure as distilled 
water and equally tasteless; this I assert as well of that of the 
toad which I have often tasted, as that of frogs." 
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( the Ckemicat Constitution of Harmotorne, or Croaa-atoue. 
3y AttTHrit Cohnell, Esq., F.R.S.E. Communicated by 
he Author ■. 

1 N examining some spet^imens of harmotorne from StrontiKn, I 
observed some crystals which appeared to present a very dif- 
ferent aspect from the ordinary liormolumc with which thi-y 
were associated. The usual crystals of this mineral from the 
above locality are well known to be of considerable size, and to 
exhibit the form of a rectangular prism, Plate I. Fig. 1, termina- 
ted by a pyramid, the faces of which are set on the lateral edges of 
the prism, two opposite edges of the pyramid being also replaced 
by planes. On the other hand, the crystals to which I have re- 
ferred were a great deal smaller in size, usually not exceeding 
one-tenth of an inch in length, and of greater transparency ; 
and they presented the apparently very dissimilar form of a 
rhombic prism, Fig. 3, of considerable acuteness, having the 
acute angle more or less truncated by the face A, and termi- 
nated by a pyramid C, the faces of which were set on the late- 
ral planes of the prism, and its apex truncated. They were 
spread over the surface of calcareous spar in considerable num- 
bers, and were usually attached to the matrix by one of the ex- 
tremities D'D. Farther consideration, however, showed that 
this latter form was in reality merely a modification, although 
undoubtedly a very considerable one, of the old form, and 
arose principally from the vortical contraction of the crystal. 
Fig. 1, and its horizontal elongation in the direction of the faces 
BB', the inclination of the several faces to one another remMn- 
ing always the same; as will be evident by comparing Figures 
] , 2, and 3, Fig. 2 representing another form of the crystal, which 
may be regarded as intermediate between Figs. 1 and 3, and the 
whole three being placed in parallel position, with their corres- 
ponding faces marked by the same letters. In some rare in- 
stances, the pyramids C C, and the face A, Fig. 3, almost en- 
tirely disappear, so that the crystal appears neariy as a simple 
rhombic prism; and in others equally rare, the face D almost 
disappears, so as to leave the pyramid nearly without truncation. 
■ Jtead to tbe VioyaX Soctetj of Edinburgh, 2d Aptil \«3i- 
VOL. Xirl. NO. XXV. — JULY 1882. e 
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A few minor mixlificacious of both forms also occur, whkh it is 

unnecessary to notice. 

I was farther confirmed in these views of the connexion be- 
tween the two forms, by the opportunity which the liberality 
of Mr Allan aiTorded me of consulting the interesting catalogue 
of his collection, drawn up by Mr Haidinger, in which I found 
a series of figures of harmolome crystals, presenting, in so fsr 
as I could judge, a transition of the one form into the other, 
witJi some of those lesser modiHcations to which I have alluded. 

As the angle of the faces B, replacing the opposite edges of 
the pyramid in Fig. 1, has been stated by Mr Phillips as JlO'Sff, 
this will of course become the measure of the rhombic prisni, 
Fig. 3, if the foregoing views of the relation betweeu the two 
forms are correct. 

Before the connexion of the two forms Fig>- 1 and 3 had oc- 
curred to me, which was not until I had observed a crystal of 
the form Fig. 2, I commenced an analysis of a portion of the 
crystals of the rhombic form. Fig. 3, under the idea that they 
might present some modification of the usual constitutioD of 
this mineral ; and although they proved to be merely a barytlc 
harmotome, yet the analysis seems to throw some little addi- 
tional light on the connexion between the barytic and lime va- 
rieties of the mineral. The steps of the analysis were as follows. 

(a.) 7.S7 grains of the crystals in coarse powder lost, by ig- 
nition, 1.1 grain, equivalent to a loss of 149^5 per cent. 

(i.) 16.07 grans of the crystals which had been previously 
treated with acidulated water, to remove all adiiering calcareous 
spar, were reduced to impalpable powder, and then left for three 
or four days in contact with muriatic acid, a moderate heat being 
occasionally applied. The mass did not gelatinize ; but, as will 
afterwards appear, the action was cjuite sufficient for the purpose 
of analysis. The whole was evaporated to dryness. A little 
muriatic acid was then poured over it, and left for some hours, 
when water was added, and heat applied. The silica was then 
separated fay filtration. After ignition, it weighed 7.55 grains. 
It dissolved in boihng caustic potash ley, except a residue of 
.47, which was resolved by fusion with carbonated alkalies, and 
other necessary steps, into ,4 of silica, and .01 of oxide of iron. 
The total silica thus amounts to 7.48 grains. 
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(c.) The liquid from which the siUca Iiad been separated w: 
precipitated by ammonia. The precipitate, after being colIccU 
ed on a filter and duly waalied, was dried and ignited. It then 
weighed 2.53 grains. It was dissolved in muriatic acid, and left 
a residue of .03 of silica. The muriatic solution was then boiled 
with caustic potash. What remained undissolved by the potash 
was collected and washed, and then treated with muriatic acid. 
A residue of .09 of silica was left by the acid. The muriatic 
Bohition was boiled with nitric acid, neutralized by ammonia, 
and precipitated by benzoate of ammonia. The benzoate of 
iron was turned with a little nitric acid, and the peroxide of 
iron thus got weighed .03, The residual fluid boiled with car- 
bonate of potash gave an insignificant white precipitate, too 
small to weigh or examine. There thus remained of alumina, 
dissolved by the caustic potash, 2.45 grains. 

(d.) The liquid which bad been precipitated by ammonia, 
together with the washings of the precipitate concentrated by 
evaporation, was heated, and carbonate of ammonia added to it 
whilst hot. The precipitate which fell, weighed, after being 
washed and ignited, 4.36 grains. It was dissolved in dilute 
iriatic acid, and left .01 of aitica. The solution by evaponu 

afforded tabular crystals of muriate of baryta. 
I(^.) The crystals of muriate of baryta were washed with al- 
'oOhol. Tiie alcohol was separated, mixed with water, and eva- 
porated to dryness, when a little deliquescent matter was left. 
This was re-dissolved in water, and the solution precipitated by 
oxalate of ammonia. The precipitate by calcination afforded 
.08 of carbonate of lime, equivalent to .0168 of lime. By sub- 
tracting from the amount of the precipitate by carbonate of am- 
monia, the substances afterwards separated from it, we get 
4.32 of carbonate of baryta, equivalent to 8.3517 of baryta. 

(f.) The liquid which had been precipitated by carbonate of 
ammonia, in (cf) was evaporated to dryness, and the ammoniacal 
salt driven off by beaL The residue, after ignition, weighed ,5. 
Dissolved in water it left .02 of silica, giving .48 for the soluble 
residue. The solution by evaporation gave cubical crystals. 
Re-disRcJved, the liquid was plentifully precipitated by muriate 



i 



i 



36 On the Chemical Composition of Harmoiome. 

of platinum, which was added in some excess. The whole was 
then evaporated to dryness at a gentle heat ; the dry mass di« 
gested with alcohol ; the alcoholic solution mixed wkh water and 
sulphate of ammonia, and evaporated to dryness. The residue 
was then ignited, and treated with hot wat^r. The solution by 
evaporation gave efflorescent crystals of sulphate of soda. 

(g.) As in this analysis the relative quantities of potash and 
soda were not determined, a new analysis was undertaken for 
that purpose. 13.65 grains of harmotome crystals of the same 
form were decomposed by muriatic acid, as before, and after 
evaporating to dryness and re-dissolving, the whole earthy con- 
tents of the mineral were thrown down at once by carbonate of 
ammonia. The residual chlorides obtained, as in the preceding 
process, weighed .38. Their solution was precipitated by mu- 
riate of platinum, and the liquid left to spontaneous evapora- 
tion. Well characterised prismatic crystals of the double chlo- 
ride of platinum and sodium were formed. These were taken up 
by digestion in alcohol. The residual chloride of platinum and 
potassium,, after being well washed with alcohol, and carefi^ly 
dried, weighed .58, equivalent to .17726 of chloride of potasid- 
um. By subtraction we get .20274 for the chloride of sodium. 
On distributing, in the same proportions, the .48 of soluble resi- 
due of the first analysis, we get .2239 of chloride of potassium, 
and .2561 of chloride of sodium, equivalent to .14163 of potash, 
and .13647 of soda. I prefer taking the total soluble residue 
of the first analysis to that of the second, because the crystals 
analyzed were better formed, and of greater purity. 
. We thus have in 16.07 grains of the mineral, exclusive of 
water 

SUica, (bj (e) (d)(f). 7-66 

Alumina, f'cj 2.45 

Baryta, (e) 3.3517 

Lime, (e) 0168 

Potash, r^; 1416 

Soda, (g) 1364 

Peroxide of Iron, 03 



13.6865 
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- And, in 100 parts, I 

W SUlcB, 47.04 1 

P Alumina, 15.S4 

L Btrrta, 20.86 < 

L IJme, 10 I 

W Tataih, 88 

W Soda, 84 I 

r Peroxide of Iron, 94 , 

I Water, 14.93 

L 10D.11 

p After I had ascertained the existence of alkalies in the crystals 
Sf the new form, I submitted to chemical examination by a s- 
Biilar process a portion of the barytic hannotome of Strontian of 
the ordinary form, and obtained cubical crystals, the solution of 
which, when mixed with muriate of platinum, and evaporated at 
a igentle heat, afforded on re-solu(ion a small quantity of minute 
yellow scales; and by subsequent spontaneous evaporation, crya. 
tals of the chloride of sodium and platinum were formed. I theii 
examined some small twin crystals of bary tic harmotome from An- 
dreasberg, in the Harlz, which was, I believe, the locality of 
ibe specimen analyzed by Klaproth, and obtained a Uke result. 

seems, therefore, extremely probable, that it will be found , 
irsally, that barytic harmotome contaius small quantities ct | 

itash and soda *. 

The existence of potash and lime in the barytic harmotome | 
of strontian, appears to afford an additional link of conne>:)on 
between the two varieties into which harmotome has been di- 
vided by foreign chemists, baryta in the one being supposed to 
be replaced by liin'" and potash in the other. The constitutions 
of the two varieties have not yet, however, been accurately re- 
conciled to one another. The Berzclian formula of KS* + 8 C 
S'+IO A S*+15 Aq correctly represents the composition of the 
lime harmotome, according to the analyses of Gmelin and 

• I am not aware that potash has before been observed in a proper barytic 
harmotome. After I had detected the two aikaliea in the strontian harmo. 
lome, I observed in Berzeliufl' JaUrea Berieht, Gth year, p. 2H, a 
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to some unfioiahed Teseorefaea of L. Gmelin, sliowini^the presence of soda in a 
barytic harmotome, but I have never seen any further account of these re- J 
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Wernekinck. But when we substitute baryta for lime and pot- 
Qsh, the formula will not exactly apply to any of the analyses 
of barytic liarmotome with which I am acquainted, although 
it does not deviate very mucli from some of them. We can- 
not, however, I think, draw any argument against the appli- 
cation of the doctrine of replacement to these two varieties, from 
this want of perfect conformity ; because the different analyses of 
bary tic harmotome, scarcely vary more from the formula than they 
do from one another, and we might as well argue that the diflerent 
specimens of barytic harmotome which were the subjects of 
these analyses, were not the same mineral, as deny the occurrence 
of replacement between the two varieties, on the mere ground 
of this disconformity. On the other hand, the almost perfect 
identity between the forms of ihe two varieties, the approxima- 
tion between their atomic consiitution on substituting one set of 
oxides for another, and the occurrence of small quantities of 
potash and lime in the barytic harmotome of Strontian, and of a 
little baryta in the lime and potai>h harmotome of Annarode", 
appear all to render it extremely probable that the two will ul- 
timately be found to admit of the application of the principles 
of isomorphism, or at least of plesiomorphism. We may hope 
that future and more extended analyses will yet estabUsh the 
perfect conformity of the constitution of barytic harmotome with 
that of the other variety, on making the requisite substitution. 
If this shall be the case, we can hardly doubt that the mineral, 
which has been in this country called Phiilipate, ought also to 
be considered as a lime harmotome. The general form of its 
crystals, as described by Mr Levi f , is the same as that of ba- 
rytic harmotome ; and the measurements of its angles do not 
present greater discrepandes than between the carbonates of 
lime, iron, manganese, and magnesia, substances which, if the 
doctrine of replacement has any foundation at all, must be view- 
ed as composed of plesiomorphous bodies. Neither would it 
seem that the variations of its cleavage can present any serious 
obstacle; for cleavage appears chiefly of importance as being in- 
idicative of crystalline form ; and as long as the cleavage of two 

" See Wemefcinck's analysis, afterwards given. 

+ Annals of Philosopliy, Nnvemlier 1825. ^^^ 
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inerals affords forms which are identical with some of the crys- 
talline forms which are common to botli minerals,— and this is 
the case in regard to philipsite and harmotome, — we can hardly 
maintain the diversity of the two substances, merely because 
these fleavage-fwms may not be identical with one another, if 
other circumstances tend to establish the connexion of the two 
bodies. 

I shall here, with the view of enabling every one to draw his 
own conclusion as to the probability of the ultimate reconci- 
liation of the constitution of tlie two varieties, subjoin Tables 
containing all the analyses of the mineral with which I am 
acqumnted, and shall annex the composition of both varieties , 
calculated by the atomic weights of Berzehus, according to the 
chemical formulae corresponding with KS' + S CS* + 10 AS* 
+ 15 Aq for the lime variety,- and 3 BS- + 10 AS* + 15 Aq 
for the barytic variety. It will be observed that the Strontian 
mineral approaches nearer the theoretical composition than any 
of the other barytic varieties, in so far as respects baryta and the 
other replacing constituents, which is perhaps a step not alto- 
gether without importance, towards a more perfect accommoda- 
tion of the two varieties, although, as respects silica and alumina, 

le of the other analyses come nearer the formula. 
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L.Cn^. 


L. Gmdin. 


WernddnA. 


f™«u. 


Silka, . . . 


48.51 


4B.02 


46.36 


49.381 


Alumina, . . 


21.76 


-22.G1 


30.20 


3I.12S 


Lime, . . . 


6.26 


6.56 


5.91 


7-026 


Potash, . . . 


(i.33 


7.50 


a4i 


8.820 


Baryta, . - . 

Total Altalieal 
and Alkdine \ 
Earths, . j 


12.59 


14.06 


.46 

12.78 


12.835 


Peroxide of Iron, 


.89 


.18 


.41 




Water, . . . 


17.23 


lft76 


17.09 


ia647 


Total, . . 


100.38 


10O.6S 


9a64 


99. SSS 


Locality, . . 


Marbui^. 


Marburg. 


Amrnrode 
near Giessen. 
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BABTTIC HABMOTOME. 







TaMaertI WernekindE. 


OonndL 


Formubu 


Silica, . . . 


49 


47. 44.79 


47.04 


42.764 


Alumina, . . 


16 


19.5 


19.28 


15.24 


1&294 


Baryta, . . . 


18 


16 


17.59 


20.85 


24.527 


Lime, • • • 






1.08 


.10 




Potash, . . . 








.88 




Soda, . . . 








.84 




Total Alkaline 1 
Earths and > 
AikaHes, . ) 


18 


16. 


18.67 


22.67 


24.527 


Peroxide of Iron, 






.85 


.24 




Water, . . . 


15 


13.5 


15.32 


14.92 


14.415 


Total, . 


98 


96.5 


98.91 


100.11 


99.998 


Localities, 


Hartz. 


Ober. 
stein. 


Sheffenbeig, 
near Giessen. 


Strontian. 





I may take this opportunity of mentioning, that after I bad 
detected alkalies in barytic harmotome, it occurred to me to ex- 
amine Brewsterite again for alkalies by the same process, ivhich 
was applied to the former mineral ; my previous researches for 
alkalies in Brewsterite having been made by decomposing it by 
carbonate of baryta, and throwing down the baryta by carbon- 
ate of ammonia, a method which renders necessary the ultimate 
expulsion by heat of a very large quantity of ammoniacal salt, 
which is apt to carry along with it small quantities of fixed chlo- 
ride^. I accordingly treated a small quantity of powdered Brew- 
sterite with muriatic acid, leaving them in contact for some days, 
and occasionally applying heat. By the process already detail- 
ed, I ultimately obtained a minute quantity of cubical crystals ; 
and, on examining those by muriate of platinum, they seemed 
to be entirely chloride of sodium, at least operating with the 
small quantity of materials which I used, I could not detect 
potash. The minute quantity of soda is of course in addition 
to strontia, baryta, and the otlier constituents which I formerly 
mentioned in Brewsterite. When my time permits, I intend to 
execute another analysis of the mineral, to ascertain the exact 
proportion of alkali it contains. 



( *1 ) 

Remarlca on some of Baron Cuvter's Lectures on the History 
of the Natural Sciences, in reference to the Scientific Know- 
ledge (f the Egyptians ; of the source from whetice Motet. ■ 
derived his Cosmogony, and the general agreement of tAoi^^^ri 
Cosmogony with Modern Geology *. i:^^M 

In some of ihe Numbers of the Edinburgh New Pbilosuphical 
Journal published in 1830, are given Reports of Lectures on 
the History of the Natural Sciences b^ Baron Cuvier; and in 
pages 342, No. XVI., we find in them the following statement 
respecting the Hebrew legislator : — " His liooks shew us, that 
he had very perfect ideas respecting several of the highest ques- 
tions of natural philosophy. His cosmogony especially, consi- 
dered in a purely scientific view, is extremely remarkable, ina^ 
much as the order which it assigns to the different epochs of 
creation, is precisely the same as that which has been deduced 
from geological considerations." This, then, is the issue, in the 
opinion of Baron Cuvier, of that science, which has been held 
by many persona to leach conclusions at variance with the 
Book of Genesis, — when at last more matured by a series of 
careful observations and legitimate induction, it teaches us pre- 
cisely what Moses had taught more than three thousand years ago. 
But at the same time that the Baron makes this statement, it 
is implied by him in the accompanying sentences, that the He- 
brew legislator had acquired his knowledge of the cosmogony 
from the Egyptians ; for he says, " The leaders of the colom'es 
which issued from Egypt possessed, in general, but a small 
part of the knowledge of which the privileged caste (the priests) 
was the depositary. They carried with them only the practi- 
■ cal results. The case was different with the Hebrew le^slator. 

I • " No opinion can be heretical but that which ii not true. Truths can 
never war against each other, I affirm, therefore, that we have nothing to 
fear from the reault» of our inquiries, provided they he followed in the labo. 
riouB but secure road of hooEBt induction. In this way, we may rest asaured, 
we shall never arrive at conctusiuns apposed to anv trutb, either physical or 
moral, from whatsoever source that truth may be derived ; nay, rather that 
new discDverJea wilt ever lend support and illustration to things which are al- 
ready known, by giving us a larger insight into the universal harmonies of 
I NUure." — Profasor Sedgmidi'i Addresi to the Geological Somsly, Ftbrumy IQ. ^^^ 
L USD. ^^H 
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He had been brought up by the Egyptian priests, and knew not 

only their arts, but a)iio their philosophical doctrines." 

In attempting to discuss the merits of the opinion here im- 
plied, we would Bp<;ak in terms of high respect of the illustrious 
individual who has promulgated it ; for such respect is due to 
one who, without question, has, in the field of natural science, 
elected a nobler monument to his own fame than any other 
who has appeared since the days of Newton. 

The premises from which it is inferred that the Egyptian 
priests may have possessed such a knowledge of geology as 
would furnish a foundation for the cosmogony of Moses, are by 
much loo meagre to warrant such a conclusion. The chief of 
them is indeed found in what Herodotus states regarding the 
land of the Delta, by depositions from the waters of the Nile. 
It is said in page 340, " The Egyptians had very correct ideas 
on several points in geology ; lliey had well observed the laws 
of alluvial deposition, and at the present day we account for the 
formation of the Delta in no other manner than that in which it 
was accounted for in the days of Herodotus." 

In turning to Herodotus, respecting whom many modern dis- 
coveries have proved that be was a faithful chronicler of what 
he saw, although often absurdly credulous of the reports of 
others, we find no proof in his relation, that the Egyptians had 
well observed the lazes of alluvial deposition. With respect to 
the priests, he states, in the passage referred to by the Baron, 
only that they informed him of two facts ; one, that the greater 
part of a country, of which he describes the limits, was an addi- 
tion of land to the Egyptians by the depositions of the Nile ; 
the other, that in the reign of Myris, about nine hundred years 
before the time of the historian, the land was so low, that if the 
river rose to the height of eight cubits, it was sufficiently wa- 
tered ; whereas at the time he visited Egypt, unless the river 
rose fifteen or sixteen cubits the land was not sufficiently wa- 
tered. This is not science, but history. No reasoning of the 
priests is added with regard to these simple facts ; and the evi- 
dence appears conclusive, that he had heard no reasoning of 
theirs, in this circumstance, that he himself proceeds to reason 
regiu'ding them with con^erable ingenuity, and to prove their 
high probability from a variety of considerations, and could 
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ircely have omitted the arguments of the priests had he heard 
any from them. As far as regards the science contained in this 
passage of Herodotus, it is perhaps as truly philosophical as 
any other to be found in his writings ; but the philosophy is 
excluMvely that of the Greek himself. The facts, which rested 
on the authority of the priests, were of a character that it re- 
quired no science or cultivated understanding to ascertain ; no 
more, indceil, than it requires in the present inhabitants of 
Caro to discern when the Nile rises sufficiently to secure a pro- 
ductive crop. 

But we are informed also, page 340, that " the properties of 
minerals were tolerably well examined. The country offered 
every facility for this ; the mountains which form the sides of 
the valley of the Nile exhibited, and in all their native lustre, 
various species of rocks ; in the lower part limestone, farther up 
Randstone, and towards Syene, porphyry and granite. Egypt 
was in some measure a great mineralogical cabinet. The neces- 
sity of passing along the small valleys which run towards the 
Bed Sea, led to the discovery of other minerals, which do not 
occur in so great masses. It was in one of them that the mine 
(rf emeralds was discovered, which supplied all those known in 
Itiquity." 

The discovery and working of the emerald mines, the ot^ 
■X stated here, from which any thing can be inferred affecting 
the present subject, does not necessarily imply that the proper- 
ties of minerals were tolerably well examined. Very barbarous 
nations, among whom not a trace of legitimate science has been 
discovered, have yet the propensity and the skill to dig out and 
ornament their persons with the natural gems; and it impliea 
no more knowledge of mineralogy, much less of geology, in the 
■ndeat Egyptians, to dig mines for the emeralds, than it does 
in the inhabitants of Pegu to search for the rubies of their coun- 
try, or in those of Siam for the sapphire. It may be allowed, 
yet within certain limits, that the properties of minerals were is 
•ome degree examined. It appears to have been known tO 
tliem that their granites and syenites were more durable than 
tfieir sandstones and limestones, as they have often carried the 
former from great distances to execute their more important ar- 
.4hitectural works, when they had the others nearer at liaud^. 
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but this implies no more than the knowledge possessed by every 
working mason, and from any thing communicated with cer- 
tainty regarding them, we are not called on to ascribe to them 
more. 

Egypt was no doubt, even in the most ancient times, as it is 
now, a great mineralogica! cabinet, just as the Paris basin was. 
The minerals were placed there by the hand of the Author of 
Nature ; but we have no more reason to believe that the ancient 
Egyptians could demonstrate and explain the order of the mine- 
rals in their country, than the Pariaii, in the time of Julius C»- 
sar, could illustrate the Palieotheria and Anaplotheria of Mont- 
martre. 

But, in the lecture on the science of Egypt, the most unsa- 
tisfactory argument is that which relates to anatomy. In page 
S35, after stating that there were constant opportunities afford- 
ed of observing the external forms and habits of animals, as 
many were brought up in the temples of the gods, either as de- 
dicated to them, or receiving divine honours themselves, it is 
added, " there were even occasions of observing their internal 
structure, as it was customary to embalm them after death i" 
and, " in Egypt the same horror towards dead bodies was not 
entertained as in India; not only were the bodies of sacred ani- 
mals embalmed, but those of men also. Now, this practice 
could not fail to give those who were charged with it a know- 
ledge of the form and position of the organs, It was undoubt- 
edly in Egypt that anatomy originated ; it was to that country 
that the Greeks resorted to study it ; and thither Galen made a 
journey expressly for the purpose of seeing the representation in 
bronze of a human skeleton." 

Now, with regard to this matter, when we reflect on the pur- 
pose for which the dead bodies were embalmed in Egypt, and 
what the motives must have been which led to the practice, we 
must immediately conclude, that, instead of affording facilities 
for acquiring a knowledge of anatomy, nothing could have pre- 
sented a greater impediment to it. The purpose of embalming 
was to preserve the bodies as much as possible in the forms 
which belonged to them when alive, which was altogether in- 
compatible with that dissection of the parts which unfolds their 
structure to the anatomist ; the motive to the practice could be 
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DO Other than the dtsire lo honour the remaiaa of their deceased 
kindred, which has been comniOD to all the nations of the earth, 
and the effects of which, whether shewing themselves in em- 
halming them, in depositing them in splendid catacombs or 
inauEolia, or in simply interring them in grounds appropriated 
to that purpose, must be held as the nutura) and becoming ex- 
pression of those family affections which form the basis of all 
human society. If, in the operation of embalming, the viscera 
were extracted, this was not for the purpose of investigating the 
structure of these organs, but for subjecting these more perish- 
able parts to an additional preparation for preservation. In 
fact, tbere is no evidence whatever that anatomy was a science 
at all understood by the ancient Egyptians ; and, with regard 
to comparative anatomy, the branch which has in later times 
illustrated geology, we have the statement of the Baron himself 
that Democrilus of Abdera was the first who pracliseyit. Even 
with regard to the science of medicine, which in all countries we 
find, in some shape or other, preceding anatomy, we have the 
testimony of Herodotus that it must have been at a low ebb in 
Egypt, when he tells us, that each of those who practised it ap- 
plied himself exclusively to cure one disease, or the diseases of 
Lone organ. If Galen went to Egypt to see the representation 
I of a skeleton in bronze, we must remember that this occurred 
long after the Alexandrian school of anatomy, under the pa- 
tronage of a Macedonian race of kings had been enabled td 
throw some light, but still only a glimmering and very partial 
one, on that science, which it has been reserved for Cuvier bim- 
seVf to bring at last, in all its relations, into the full blaze of 
day. 

When we reflect how absolutely the determination, in the 
present age, of the relative position of many of the strata of the 
earth, has depended on that beautiful comparative anatomy 
which, under the hands of Baron Cuvier, has become one of the 
best founded and moi^t splendid monuments of the inductive 
philosophy, equally remarkable for the happy elucidation of 
both physical and final causes ; we must at the same time ao 
knowledge how impossible it was that Moses could derive bis 
knowledge of the order of the epochs of creation from a people 
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destitute of the incipient germs of the science, the full perfect 

of which alone could direct unaided reason to that knowledge. 

In discussing the present question, we need scarcely refer, a.* 
the Baron has done, to some arts which the Egyptians possessed 
in a considerably advanced state, as the arts of making enarnels 
and porcelains, of applying some excellent and durable colours 
in painting, and the art of representing the forms of animals, 
and man himself, in both their paintings and sculptures. The 
possession of these arts is not necessarily connected with any 
great progress in science, as is evident by the existence of some 
one or other of them, in much greater perfection, among several 
other nations, who yet can scarcely be said to cultivate what is 
properly termed science, as the Chinese and modern Hindoos. 

In page 341 , after a detail of the branches of natural science 
and art, in which the Egyptians are supjM>sed to have made pro- 
gress, buMhe evidence for which we find thus unsatisfactory, it 
is added : " It cannot be imagined that a nation which devoted 
itself with so much perseverance and success to the observation 
of nature, should have confined itself to the mere collecting of 
facta, without attempting to connect them by theories, and to 
ascend to principles. It must, therefore, be supposed that there 
was, at a certain epoch, in the colleges of the priests, the know- 
ledge, not only of philosophical and religious doctrines, but also 
of particular scientific theories. These theories doubtless have 
been lost in consequence of the oppression to which the sacer- 
dotal caste was subjected at the time of the conquest of Cam- 
byses." 

These conjectures, without proof, and in the avowed admis- 
sion that all proof of them is wanting, are those which imme- 
diately precede the intimation that Moses had derived his know- 
ledge of the cosmogony from the Egyptian priests. Here, then, 
is a singular series of mere suppositions. We mu^l, first, sup- 
pose that all record and knowledge of the philosophical science 
of the priests was completely destroyed by the persecution of 
Cambyses, for no trace of it remains in any profane author ; m- 
condly. That the priests did certainly possess a truly philo- 
sophical science of geology, in perfection at least equal to that 
now attained by the joint labours and careful inductions of 
European geologists ; thirdly. That Moses transcribed the re- 
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fimrildy. That, as we shall afterwards see, while he transcribed ' 
the accurate results, lie carefully blotted out all traces of the 
successive steps by which they were attuned. 

But the evidence regarding the persecution of Cambyses, and 
its effects, does not warrant the conclusion that the science of 
the priests was destroyed by it. The most authentic evidence 
is to be found in Herodotus ; and the account which he gives of ' 
it bears on its face so much of verisimilitude, that those of the 
ftfter historians, where they differ from his, are extremely sus- 
piciouB ; especially when we consider that, by a reference to the 
preceding and accompanying and following circumstances, re- 
lated by both him and them, it becomes obvious that his nar- 
ration formed their chief authority. Herodotus, who visited J 
Egypt only from sixty to eighty years after the lime of Cam. ' 
byses, and who takes care to inform us, that, with regard to the 
Egyptian history, after the time Psammatichus, he had the tes- 
timony not only of the Egyptians, but also of the Carian and 
Ionian colonies in that country, tells us that the persecution be> 
gan only after the return of Cambyses from his disastrous ex- I 
pedition against the Macrobians. Nothing can be more natural 
than the account which he gives of its cause. Cambyse 
his return, found a universal rejoicing among the Egyptians, 
on account of the discovery of their god Apis by the priests. 
Suspicious that the rejoicing of the recently subdued nation J 
arose out of the calamities of his own army, he inquired into I 
the cause of it, and, being told what that was, ordered the newly I 
found god, led by a priest, to be brought before him. The de-^ I 
lision of the Persian fire-worshipper being excited by the ap- I 
pearance of a god in the shape of a calf, he wounded the ani* fl 
mal with his own hand, but took so little interest in its further I 
fate, that he never knew whether it died of the wound or not ; 1 
but the rejoicing of the Egyptians, in the moment of his own' 1 
calamity, excited not his derision, but his wratli. " He order- \ 
ed," says the historian, " the priest to he whipped by his ofS^ I 
cers, and all those who were making public rejoicings, to be I 
slmn, wherever they were found." " Thus," adds be, ■' tfa« J 
priest was punished.'' Herodotus afterwards tells us, that Can* J 
bjrs^ entered the temple of Vulcan, and mocked at the ima^|n 
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of the god ; and that he also entered the temple of the Cabi 
gods, and having in like manner mocked at the images, ordered 
them to be burnt. This is the sum of the detail given by the 
historian nearest the time of that oppression to whteh the sa- 
cerdotal caste was subjected by Cambyses. Had it been of that 
terrible and exterminating character that would have involved 
the loss of their science, we should certainly have had from that 
historian a more full account of it ; for he expresses great dis- 
approltation of the Persian king for deriding religious institu- 
tions, and has given a very detailed and graphic account of the 
king's madness, and of his murders of many of his own Per- 
sians and relations. 

The time that Cambyses remained in Egypt after the inci- 
dent of the god Apis, was too short to admit of any extensive 
extermination of the priests and their science ; for his whole 
reign was only seven years and five muntlis, most of which must 
have been consumed in the negoclations and preparations that 
preceded his Egyptian war, and the campaigns he made, in- 
cluding the delay occasioned by his embassy to the Macrobians. 
Accordingly, Herodotus hlmseli' finds the priests still in full 
possession of their sacerdotal authority, and all branches of the 
Egyptian superstition Nourishing in full vigour. He describes 
many of their temples as seen by himself still standing, and the 
scene of the same degrading rites to which they were originally 
destined; and the priests could yet shew him tlie spacious 
building which contained the images of all the high priests, from 
father to son, and could repeat their genealogies. Besides this, 
the priests were yet in possession of an accurate outline account 
of some part of the Egyptian history preceding the time of 
Cambyses, as is evident IVom the good agreement, in point of 
time at least, between the narrative which Herodotus received 
from them regarding Sennacherib and Necho and Apries, and 
the statements regarding these kings in the Jewish history •. 

■ It is higlily probable that neahall arrive ultimately at the cancluaiin, that 
the Se«u8triB of HerodnLua a the same as tile Shishak of the racred writings. 
We are enabled, we see, bj the histories of the Jews, to authenticatt the out- 
line of Herodotus' F.g^tian hiatory to about two hundred and sixty or seventy 
years before his time, and we find no such chanj^e or breali in the character 
ir arrangement of his narrative upwards to Sesostris, as, prima faae,ta tbrov 
ts of the general bearing of the 
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RjTt is altogether incredible, that, while their superstition and 
Mstory thus survived the persecution of Cambyses, their science 
should liave been utterly lost. There can be no question that 
it too survived, such as it was ; and, regarding its true quality, 
the same inquisitive historian has furnished us with very consi- 
derable information. Thus, for instance, at his entering on the 
subject of Egypt, he puts us in possession of the true merits of 
their experiuiental philosophy, in the story of the two infants 
purt, than on that of the lalter part. Now, in reckoning backwards from StthoB 
of Egypt and Hexekiab of Judah, who were both contemporary witb Seana* 
cherib, we find eleven kings of Egypt inclusively to Sesostiis, and twelxft.. , 
kingB of Juilali to Rehoboani, who was contemporary witb Shiahak. 

In estimating the merits of the position that Sesoatris and Shishal (in tfa^ 
aeplUBgint Sousakim) are the same, it ia h matter of no small moment that 
the first syllables of tbe respective nnmea are composedof letters of the same 
origin, especially as we find & similar circumstance taking place re^jarding thft 
name of another Egyptian king, mentioned both by Herodotus and the Jew< 
ish historians ; the Sethon of Herodotus being evidently no other than So 
(or, independently of the Masoretic points, Sua), in 2d Kings, xvii. 4, whidi 
the septUDgint baa changed Co Segor. 

There are several circumstances in which there are aingular agreements 
between the details residing Sesostris and Shishak. Herodotus tells ua, 
that when SeaoBlrls met with a brave resistance on tbe part of any nation, 
he erected honorary columns to commemorate their resolution, and when he ■ 
was opposed by any people in a cowardly manner, be erected columns with 
nurks of infamy upon them. He tells uB, also, that be himself saw some □£ J 
these columns of the lalter sort in tbe Syrian Palestine, of which country we i 
elsewhere learn from him the city Hadytis, or Jerusalem, was the capital; ' 
and on referring to the history of Shishak, we Und that he was permitted to 
plunder Jerusalem without resistance. 

The conquests of Sesostris and Shishak agree also in respect of their tem- 
porary cbaraoter. Neither of them is described as attempting to keep per- 
manent possession of the countriea he subdued, — a very remarkable circum- 
stance, almost unexampled in the history of conquerors. 

The people named as forming the armies nf Shishak agree well with what ' 
is said by Herodotus regarding the order of the conquests of Sesostris. W« 1 
find among them the Cuahim, by which name, it is well known, the early 
Hebrews denoted a people who dwelt in Arabia, near the Bed Seit. Now, 
Herodotus states, that Sesostris made his first espedition with a fleet on tbe 
Red Sea, subduing the nations who dwelt on its shores. Hence, when he 
turned his arms to tbe north, he would have, according to the practice of 
conquerors, recruits in his armies from the conquered Cushim. 

These remarks go iiir to prove that Herodotus had received from the 
Egyptian priest the true outline of t)ie history of i period much earlier thiin 
Sennacherib. > 
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who were ordered by the King Paammetichus to be brought 
up among the goata, without any one being permitted to speak 
to them, that it might be ascertained, by the words they 
should first utter, which nation was the most ancient. While 
they were thus inquisitive on this pdnt, and took this hopeful 
method to settle it, they were utterly incurious regarding the 
most wonderful natural phenomenon of their country, the over- 
flowing of the Nile. Regarding the causes of this, Herodotus 
tells us he could not get so much as a conjecture either from 
the priests or any other Egyptian, although he expressed to 
them a very earnest desire to learn something about them. He 
puts us, in another place, in possession of the accuracy of their 
conceptions regarding other natural phenomena, by telling us 
that the priests informed him, during the rrign of their mortal 
kings, the sun had altered his course four times, had risen 
twice in the east and twice in the west; and, in full accordance 
with this singular specimen of their science, he tells us their 
astronomy was not their own, but that they had got it, and the 
use of the gnomon, and the division of the day, from the Chal- 
deans. It is unnecessary to go on to quote from tlie same 
source their opinion that fire is a fierce animal, eating up every 
thing, and then dying when it has no more to eat ; or their 
sage conjectures, like those of the inhabitants of Laputa re- 
garding the health of the sun, that the other nations must some 
time or other perish, as they depended on rain for rendeiing 
their soil productive, while that of their own country was ren- 
dered fertile by their river. In the face of this poative testi- 
mony of the utter worthlessness and ineptitude of their science 
and theories, furnished us by one so inquisitive, and who had 
the amplest means of acquiring the proper information on the 
spot, it would be quite unwarrantable to conjecture that they 
had any thing among them at all equivalent to our modern 



But independently of the testimony of Herodotus, after the 
time of Cambyses, we have some insight into the worthlessness 
of the Egyptian science, through Thales and Pythagoras, who 
both visited Egypt before the time of that invader. Before 
making a few observations on what we learn through them, we 
must enter a protest against what is stated in No. 17. of the 
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Bdiaburgh New Philosophical Journal, p. 43, that, " at thai 
time when Thales went to study in Egypt, the priests of that | 
country had already forgotten, in a great degree, the metaphy- 1 
Bical doctrines which in former times were kept up in their col. ] 
leges," Where is the proof of this to be found ? Had the per- J 
secution of a former Cambyses obliterated all trace of these, ] 
and left to us a clear field to suppose they possessed them? I 
Or is it to be found in the assumption that Moses had hcst^^ ] 
rowed his metaphysics from the Egyptian colleges? Or is not 1 
this, strictly, reasoning in a circle, and begg^g a question at j 
each extremity of the diameter ? We shall afterwards see, that j 
the conjecture that Moses borrowed his metaphysics from tht I 
Egyptians is altogether groundless; and we shall now return ta I 
Thales and Pythagoras, 1 

We shall readily grant, for in doing so we pay no tribute of 1 
respect to the science of Egypt, that both these individuals 1 
learnt their peculiar dogmas in the colleges of the Egyptian ] 
priests. " Thales thought he had found in water a principle, j 
that is to say, a thing pre-existent to every thing. According 1 
to him, water is the original matter from which the world W 1 
fimned." His disciples were ungrateful scholars, for one found j 
first principle in infinity, another in air, and a third in fire: I 

43. — Pythagoras was even more refined : " He tried to difc fl 
^eorer the principle of things in the power of numba-s." " He I 
extended the language of arithmetic even to morals, and said M 
justice was always divisible by two." " According to him, the I 
universe was a harmonious whole, and on this account the i 
number of the planets was equal to that of the notes of the 
gamut. In the centre of this harmony was the sun, the sou! of 
the world, and the principle of motion. The souls of men and 
of animals participated in the nature of the celestial fire, and I 
also those of the gods, who were themselves only animals of a 
superior order." — Pp. 44, 45. So, then, if Pythagoras got j 
these notions in the Egyptian colleges, in which, according to , 
the best accounts of him, he remained twenty-five years, w« 
have a proof that their metaphysics was again recovered after 
the time of Thales; for here arises to our astonished view i 
complete system, not only of physics, but of metaphysics also. 
d2 "^ 
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comprehending the soiils of men, and of gods, and of the world; 
but aa it differs greatly from that of Moses, we shall not over 
rigorously insist that it was learnt in Egypt, but allow that it 
may bave been the fruit of the Samian'e own fertile invention. 

The fact is, that in all this we find nothing that has relation 
or eimilitudid to true science in any one departmenl. It is ac- 
knowledged fp, 43), " that the experimental method was en- 
tirely unknown in these days." Equally wanting was every 
species of rational theory, which is in all cases the fruit only of 
experiment and observation. The dogmas of Thales and Py- 
thagoras, whelher indigenous of Greece or borrowed from 
Egypt, are only a small portion of that painful picture of hu- 
man ignorance, weakness, and self-conceit, which the history of 
Grecian philosophy unfolds to us. The wildest hypotheses 
were assumed as the foundations of science, and the progress of 
true knowledge impeded by it for ages. Out of the abundant 
stores of his own genius and science. Baron Cuvier, as he has 
done in these lectures, may furnisb a veil to cover the ragged- 
Dess and squalor of its professors, and may make a subject 
amu»ng by his resources and eloquence, whose intrinsic merits 
can never render it interesting ; but their capricious and fantas- 
tical hallucinations were long since better judged of by one of 
the most teamed of our countrymen ; — 

" These are falae, ot little else but tlreacis, 
Conjecturea, tancies, biiilt on nothing firm. 
Mas ! what can tliej' teaeh, and not mislead. 
Ignorant of tbemselveB, of God mucti more, 
And liow the rorld began *." 

■ Tliere are only two elceptions to the insignificant and worthless eha- 
racter of the science of the early Greeks. One is th«ir geometry, which 
will always remain a very beautiful and interesting monument of human 
genius. That geometry was invented in Egj'P'i " ■ conjecture qf Herodo-. 
tus, given as entirely his own. If Che Greeks got it there, it must hare been 
wlijie it was yet quite in ita infancy ; for whatever credit w« attncli to Uw 
account that Pythagoras first demonstrated the theorem which forms the 
47th proposition of Euclid, as referred to by the Enron Cuvier, we have 
much evidence that geometry was not much advanced till the period of the 
Alexandrian school. The (geometry of eolids must have been only quite in 
its intiiocy till the time of Archimedes, lor we have the most complete his. 
toiical evidence, that he iiret demonstrated the t. 
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. There is anotlier aeries of conjeclureB, founded on an obscurei 
ipported hint of an Egyptian writer, and a few not weHi ] 

ifined coincidences of aits and institutions of some ande 

ins, and some acknowledged agreements in their languages, to, I 
'irbieh we shall now direct our attention. 

In No. 16. p. 331, we are informed : " It is in India, accord- I 
to all appearance, that we are to look for the origin of the, | 
fences. It is in thai country, in fact, that the men who escaped, 
from the deluge must have established lliemselves. The loftiest 
mountains of the globe, the chains of Himalaya and ThibeV 
would afford them an asylum, and the bases of these mountains) 
would present them with the first cullirable land. ' * The ^ 
priority of the Indians is farther shewn by a tradition to which! J 
no attention seems hitherto to have been paid. It is, in fact, iat-l 
the extracts whicli have been preserved of the works of Man»i 1 
1, that, in the reign of Amenophis, a king of the 16th dynasty^ J 

colony came from India to settle iu Ethiopia. Now Diodorua 
^culus, and all those who have written on the religion of Egypt> 
derive that rehgioo from Ethiopia, or Upper Nubia. Thebe^[ , 
itself was but an island, a colony of Meroe, which was the sacer-' 
dotal city of the Ethiopians. Thus, then, civilization came from | 
India into Nubia, and from Nubia into Egypt." We are t 
mformed, that among the Indians themselves we find no accounl 
of the progress of science, which is conjectured to be owing tatM 
the doctrinal point of the Brahmins, that history should not bet] 
written, although, in the case of Egypt, the conjecture had' 
been, that science had been utterly lost, while we found historjr 
in some measure preserved. We then have a notice of the In- 
dian monuments, which are acknowledged not to be very an- 
cient ; and of their most ancient books, the Vcdas and Oupa^ I 
vedas, both of the date of 1500 years before Christ, the fonnei* I 
containing an exposition of the religious philo.sophy of the In- 
dians, the latter various scientific treatises, on music, medicine,, 
war, architecture, and the mechanical arts; and it is added, ■ 
" these two works are written in Sanscrit — a language which i» 

and cylinder, inscribed In one another. The other exception is AriBtotle*«. 
Natural Histarj of Animals, in which naturallals recognise not a little that 
is valuable ; but the valuable parts nre obvioualy the wotic of hia own nilndi 
-11(1 not borrowed from Egypt or any other quarter. 
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not at prcEent spoken— a language the most regular that' ig 
known, and which is especially remarkable for the circumstance, 
that it contains the roots of the various languages of Europe, 
of the Greek, Latin, German, Sclavonic; so that to find even 
the first instrument of science, namely language, it would seem 
we must go to the Indians in search of it." We have, then, an 
acknowledgment that the astronomy of the Indians is not very 
ancient, and that they had no knowledge of anatomy ; so that, 
" in short," it is said, " all that the Indians could communicate 
to the Egyptians was their metaphysics, their mythology, and 
their constitution.^ 

But if we admit the introduction of these branches into Egypt 
by the Indian colony, why must we exclude their other sciences, 
since they had music, medicine, war, and others. Is it lest we 
should be compelled to admit, along with these, their well-known 
absurd cosmogonies, and so deprive ourselves of the right to de- 
rive the cosmogony of Moses out of the utter darkness of 
Egypt ? But let us briefly investigate the merits of the tradition 
preserved by Manetho, and how far it agrees with the true 
light of history. 

The inquisitive Herodotus tells us, that he himself penetrated 
into Egypt as far as Elephantis, and there inquired particular- 
ly into the state and history of the countries higher up, and 
gives, as some of the results of his inquiries, that the Ethiopians 
of Meroehad no other gods but Jupiter and Bacchus, whom 
they worshipped with great pomp. Here, then, we find neither 
the mythology of India nor the fetishism of Egypt ; and in con- 
sistency with this, he tells us in another place, that the croco- 
dile, an object of adoration to the lower Egyptians, was so far 
from being held sacred, even no higher up than Elephantis, that 
the inhabitants were in the practice of eating him. Will these 
facts permit us to derive the religion of Egypt from Meroe ? He 
gives us another piece of history, throwing much light on that 
of Meroe, and which he assigns to the reign of Psammetichus, 
from whose time, he says, the affairs of Egypt, through means 
of the Ionian and Carian military colonies, were nearly as well 
known to the Greeks as those of their own country. It is, that 
a large body of troops revolted from that king, and went to Me- 
loe, where they were well received, and that through their 
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^H ^eans ihe Ethiopians were somewhat civilized, and learni tbe \ 
^^bnanners of Egypt. Ought we to admit a vague tradition, com- 
^^naitted to writing only at a much later period, in opposition, to 
^^Ltfiis circumstantial evidence of the progress of civilization front 
^^ntelow upwards, instead of its coming in the contrary direction? 
^^■Or can we be even entitled to set in oppoeition to it the opinion 
of Diodorus Siculus, who lived 400 years after the time of He. ' 
rodotua ^ 

The other proofs of a derivation from India will stand i 
no better stead for supporting its reality, or even that of the 
derivation of the Egyptian religion from Meroe. Granting 
that much of the low part of £gypt was a gift of the Nile, 
p. 331, and that the land which is now the Delta was at an , 
early period either a marsh or a lake, we must still remember, 
that the simplest reference to the order of nature, in such casoa, 
leads to the certain eonclusioji, that on tlie margins of lliese 
there must always have existed a stripe of rich land, however 
narrow, watered yearly by a fresh-water river, and admitting a 
continuous population down to the neighbourhood of Palestine. 
We have thus a road always open for the introduction of the 
arts from that side, and are not reduced to the necessity of • 
bringing them down through Meroe. Let us Bee the amount of / 
probability that tlie architecture of Egypt, on which much stress I 
is laid as being similar to that of India and Chaldea, was intro- 1 
(luced through the lower or upper road. The Baron himself 
allows that the monuments of India, of gigantic proportions, 
may be judged to be posterior to the age of Alexander and the 
Ptolemies, p. 332. This at once cuU off all derivation of the 
Egyptian forms from India, and we are reduced to Meroe itself 
for their origin, if they came from the south. But the first 
time that the architecture of Egypt is presented to our notice, 
which is in the time of Moses, we find the buildings composed 
of bricks, evidently Implying that it had its origin in the clay 
lands of the Delta or its neighbourhood. 

It is allowed also by the Baron, p. 338, that most of the edi- 
Kccs of Egypt, which we know, must have been built from the 
year 1000 to tlie year 550 before Christ. But 500 years earlier 
than this, we find the inhabitants of Palestine possessing an ar- 
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diitecture of stones, and dties described as walled up to lieaTf 
(Numb. xiv. 40. Deut. i. 28). In the time of Samson we find 
columnar forms among the Philistines at Gaza. (Judges xvi. 25.) 
Above all, just at the period of ilie commencement of the Egyp- 
tiau buildings, we find tlie Tyriana in possession of columnar 
forms, assimilated in their proportions to those of Egypt, and 
skilful enough to cast them in the costly material of brass. 
Hiram, the Tyrian, employed by Solomon in the construction 
of his temple, cast two noble columns of brass, having high- 
ly ornamented capitals, in the style common among llie na- 
tions to whose architecture the Baron refers. (I Kings »ii. 15.) 
W^e find Lucian also stating that the Phenician and Egyptian 
architectures resembled each other ; and would it not then be 
wrong in point, not only of probability, but even of strict argu- 
ment, after this clearly determined source for it, to search for 
■the origin of the latter in Meroc. We shall find little difliculty 
in accounting for the appearance of the same forms in Chaldea, 
when we reflect that Nebuchadnezzar carried the inhabitants of 
Palestine to Babylon ; little, too, for their being found at Perse- 
polis and in India, when we further reflect that the Persians 
had such constant rule in Palestine, from the beginning of tlieir 
monarchy ; and that the SeleucidBe appear to have possessed for 
some time the Indian conquests of Alexander. After all, the 
fact with regard to the columnar forms may be, that those in 
difitrent nations are not of one single origin, but were naturally 
derived in more nations than one, according to the opinion of 
eminent architects, from the wooden posts of the habitations 
which men first constructed. 

The division into casts, which we find in ancient Egypt, and 
again in India, ceases to be a proof of common origin, and indi- 
cates even the contrary, when we find that these casis do not 
correspond with each other in the two countries. We find only 
four casts in India ; and, according to Herodotus, there were 
seven in Egypt, three only of which are known in India. 

After all, the languages of nations are the monuments which 
most certainly demonstrate either their diversity or community of 
origin. We readily allow, not that in the Sanscrit are to be found 
the roots of the European languages, bul that a great nui 
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of roots arc common to the former and the latter. Had a colony I 
ayrae from India to Egypt, we should find roots of all the Eu- | 
ropean languages in the Coptic as well as in the Sanscrit ; but 1 
none are found in the former, excepting such as are obviously' J 
derived from the Greek alone, and for the introduction of which I 
into Egypt, the long possession of that country by the Macedo- I 
niana sufEclently accounts. The proof, therefore, of any coIo- I 
nization of Egypt from India not only fails, but the results of 1 
Our inquiry, in most of its branches, lead to the conclusion that J 
i ao such colonization look place. ' | 

W' But failing the proof of the derivation of science from Indinl M 
"to the western part of the Old Continent through the road cf ■ 
Egypt, another path is pointed out by which it may have com* I 
to us from that country. We have already quoted the passage 1 
Stating that the Sanscrit contains the roots of the European Ian- I 
guages, and that it would seem we must go to India to find the I 
first instrument of science language. We iind, in a somewhat I 
similar strain, at page 34.5, " The Pelasgi were originally from I 
India, of which the Sanscrit roots that occur abundantly in their I 
language, do not permit us to doubt." But why should this be j 
predicated of the Pelasgi alone here, when we find the Greek^ M 
Latin, German, and Sclavonic, having Sanscrit roots? We arjH 
happily enabled, on sure grounds, to give a more satisfactoHfjfl 
account of the origin of the relation between the Sanscrit aoAfl 
European tongues, than by conjecturing the arrival of a colon^V 
of Indians in Europe. \M 

The " History of the European Languages," by the late D? ■ 
Alexander Murray, and the discovery of the Zend-avesta in the I 
hands of the Parsees, have placed the whole question in a very I 
simple and natural point of view. Dr Murray's book is, taken as4M 
whole, unfortunately imperfect, not having been completed tmm 
arranged at the lime of the author's death; and the learnedj 
editor having judiciously determined to present it as much Rft I 
possible in the form in which it was left by so great a master of I 
languages as the author, the more valuable parts of it consist of I 
only disjointed notes, and it has not therefore attracted that no* 1 
tice which it deserves. Another circumstance which has proved I 
unfavourable to a just public estimate of it is, that the author J 
I has attempted to establish a theory of the origin of the Ew«i- J 
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pean languugcs, which indeed lie has not been able to make 
good. But this can be easily separated from, and happily 
tends in no way lo obscure, die flood of light which he has been 
enabled to throw over their affinities. Respecting this last, we 
need not go into any lengthened detail, but refer to the book 
itself. The roots and structures of the western and southern 
European languages, the Greek, Latin, Welch, Sclavonic, are 
traced up to the Teutonic, of which an old and authentic mo- 
nument remains in a translation of the Scriptures, made in the 
fourth century, for the Meeso-Goths, a people iflhabiting near 
the shores of the Black Sea, and not remote from the Thracian 
Bosphorus. Roots, similar to those found in the Teutonic, arc 
pointed out in the few monuments of the Median and Persian 
languages, which have been preserved by the western historians, 
leaving no doubt that the Teutonic and these languages were 
very closely related to each other. The Zend-avesta, an ancient 
Median or Persian work, contains a profusion of the same roots. 

A few facts that we can glean out of ancient history, confirm 
the conclusions deduced from these monuments of ancient lan- 
guages- Thus in the Anabasis, we find Xenophon's interpreter, 
speaking to the Armenians in the language of the Persians ; and 
in Herodotus' account of the army of Xerxes, we find him sta- 
ting that the Aimenians and Phrygians wore the same armour, 
and that the former of these were a colony of the latter ; and 
also that the Phrygians had formerly inhabited in the country 
of the Macedonians. All this implies at least a common origin, 
and common language of the Persians, Armenians, Phrygians, 
and some early inhabitants of Macedonia. 

We do not need, then, to call a colony out of India to plant 
the Sanscrit roots in Europe. We find them, at an early age, 
stretching along the eastern side of the Tigris, pointing on one 
hand towards Europe, tlirough Asia Minor, and by the shores 
of the Black Sea, and on the other towards India through 
Parthia. 

We thus discover, in very remote times, two great families of 
languages, very unlike both in their structures and roots, namely, 
the family having the European and Sanscrit roots, on the one 
hand, and that which includes the Semitic tongues, the Chaldee, 
Arabic, Hebrew, &c. on the other, marching with each other by 
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P fine which passes very nearly through the point assigned by j 
Hoses for the scene of the confusion of languages. ' ] 

f The Semitic languages, so peculiar in their structure anA J 
pools, having heen thus limited, from early times, to the wester* I 
^tde of the Tigris, forms an insurmountable objection to the 1 
Conjecture that language hod its origin in India. ' ] 

, In no evidence, therefore, extraneous to his own writings, it | 
Ithere any proof whatever that Moses derived his natural scienoft J 
AoTO Egypt or India. When we refer to his own writings, w4 I 
fffiscover there highly satisfactory internal evidences tliat he did I 
■Bot, and to some of these we shall now direct our attention. I 
The first chapter of Genesis is written in a pure Hebre*. .1 
This was the language spoken, and afterwards extensively writ. % 
ten, by the people whom Moses conducted to Palestine from the j 
land of Goshen. That it differed greatly from the language of I 

le Egyptians, we have full proof in the Coptic remains of the 
latter, in the Egyptian proper names preserved in the Hebrew j 
Writings, and also in the circumstance that Joseph, when pre- j 
tending to be an Egyptian, conversed with his brethren by means 1 
of an interpreter. Yet, in the chapter in question, we find nd J 
foreign terms, no appearance of its being translated from ^nyJ 
other tongue ; but, on the contrary, it hears every internal maiftfl 
of being purely original, for the style is condensed and idiotUnfl 
tJcal in the very highest degree. Had Moses derived his scienc^l 
from Egypt, either by oral communicatioa, or the study of I 
Egyptian writings, it is inconceivable that some of his terms, at I 
the style of his composition, should not, in some point or other, I 
betray the plagiary or copyist. 

But the conjecture that Moses borrowed his cosmogony from J 
the Egyptians, must rest, moreover, on a supposition that thtll 
order which lie assigns for the different epochs of creation hadv 
been determined by a course of observation and induction, anfl Jl 
the correct application of many other highly perfected sciences 1 
to the illustration of the subject, equal at least in their accuracy I 
and philosophical precision to those by which our present geo- I 
logical knowledge has been obtained. Nothing less than thiB I 
Can account for Moses' teaching us precisely what the modem j 
geolt^ teaches, if we allow his knowledge to be merely human. I 
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How comes it pass, tlten, that while he has given us the perfect 
and satisfactory results, he has been enabled so totally to exclude 
from his record every trace of the steps by which they were ob- 
tained ? The supposition of such perfection of geological know- 
ledge in ancient Egypt, implies a long series of observation by 
many individuals having the same object in view, It implies of 
necessity, also, the invention and use of many defined lernis of 
science, without which there could have been no mutual under- 
standing among the different observers, and of course no pro- 
gress in their pursuit. These terms have all totally disappeared 
in the hands of Moses. He has translated, with precision, the 
whole science of geology into the language of shepherds and 
husbandmen, leaving no trace whatever of any one of its pecu- 
liar terms any more than of the curious steps in its progress. 

But there is a phenomenon in his record still more unaccount- 
able upon any supposition that his science is merely human. 
His geology, acknowledged by the highest autliority in this age 
of scientific improvement to be thus accurate, dwindles down in 
his hands to be a merely incidental appendage to an enunciation 
of the most rational and sublime theology. This latter he did 
not leam in Egypt, for it was in possession of his ancestors while 
they were yet inhabitants of Canaan ; and we find Fetishism 
established in Egypt in his age, and even as early as the time 
of Joseph. Joseph's steward addresses his brethren as if iheir 
God were different from the gods of Egypt (Gen. xhii. 23.), 
and we find him afterwards stating (Gen. xlvi. S4.), that every 
sheplierd is an abomination to the Egyptians. Herodotus has 
given us a piece of information, which forms a perfect com- 
mentary on this last passage, and puts us in possession of all 
its import. He tells us that cows, whether young or old, were, 
by the Egyptians, all held sacred to Isis, and were forbidden 
to be sacrificed ; and that on this account, they more vene- 
rated that animal than any other ; and he adds almost a pa- 
raphrase of the words of Joseph, " therefore, no man or woman 
of them will kiss a Grecian, or use his knife, or pot, or spit, or 
eat the flesh of animals cut with his knife." The Greeks were 
thus an abomination to the Egyptians, because they sacrificed 
the animal sacfed to Isis. Now, the Hebrews were in the prac^ 
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ticeof sacrificing the same animal, for we find a heifer among the 
sacrifices of Abraham {Gen. xv. 9.) The proofs of the existence 
of Fetishism in Egypt in the time of Moses, and that the 
Egyptians knew not the God of the Hebrews, arc complete* 
In Exodus viii, S6., we find Moses saying to Pharaoh, ** shall 
we sacrifice the abomination of the Egyptians before their eyes, 
and will they not stone us P"^ In Exodus xii. 1^. we find the beasts 
called the gods of Egjrpt; and in Exodus xxxii., we find 
Aaron, in consistency with the idolatry which he had witnessed 
in Egypt, making a golden calf, and saying to the Hebrews, this, 
is thy God. Also,, when Moses first presents himself before 
Pharaoh in Exodus v., we find the latter denying all know- 
ledge of the God of the Hebrews. 

Shall we, then, conjecture that Moses borrowed theology from* 
the Hebrews on the one hand, /and geological science from the 
. Egyptians on the other, to compound out of them that brief but 
unique and perfect system of both, which is presented to us in the 
1 St chapter of Genesis ; or, is it possible that we could adopt 
any conjecture more absurd, and this, too, in utter destitution o£ 
all proof that the Egyptians possessed any knowledge of geology 
in the sense in which we use the term ? 

The result of our inquiry is, that the geology of Moses has 
come down to us out of a period of remote antiquity before the 
light of human science arose; for, to suppose that it was bor- 
rowed from, or possessed by, any other people than the remarkr 
able race to which Moses himself belonged^ involves us on all 
hands in the most inextricable difficulties and palpable absurdU 
ties*. Of that race, it has been long since justly remarked^, 

• We believe that the opinion of Calmet way be maintained by very exr 
tensive and highly satisfactory internal evidence, that M oses, in the book of 
Genesis, has transmitted to us the successive writings of the earlier Patriarchs, 
just as the Prophets, who succeeded him, have transmitted to us that book 
and his own writings. We believe, likewise, with Bishop Gleig, that the 
opinion generally entertained of the late invention of alphabetical writing, is 
no other than a vulgar error, and that such writing must have been practised 
before the flood of Noah. 

Sir William Jones, when he hazarded the conjecture, or rather opinion, 
that the language of Noah is probably entirely lost, must have quite over- 
looked the internal evidences, that the originallanguage of Geiieses can be no 
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that while in religion they were men, in human learning and 
science they were children ; and if we find in their records any 
perfect Byfetem of an extensive and difficult science, we know 
they have not obtained it by the regular processes of observa- 
tion and induction, which, in the hands of European philoso- 
phers, have led to a high degree of perfection in many sciences. 

Let us now, then, inquire into the true value and necessary 
result of Baron Cuviei'a statement, " that the cosmogony of 
Moses assigns to the epochs of creation precisely the same order 
as that which has been deduced from geological consideration s." 

Before we proceed to that detail and comparison of particu- 
lars which are necessary in the due prosecution of the inquiry, 
we purpose to shew that a right understanding of the terms 
employed by Moses will lead us to several more agreements be- 
tween his statements and the results of the modern geology, 
than are indicated by our common English translation. This 
will lead us into a critical examination of several of these terms. 
We do not mean to hinge much of these criticisms on gramma- 
tical niceties, but to rest them chiefly on an examination of other 
passages of the Hebrew Scriptures, where the terms are also em- 
ployed, and where the context throws such light on them as 
puts an end to all doubt about their true import. This is a 
process of criticism which is universally allowed to be quite sa- 
tisfactory, where we have resources for employing it, as happens 
to be the case in the present instance. 

To make our criticisms intelligible, without the labour of 
turning to the passages quoted, we shall quote the common Eng- 
li^ translation to such an extent as may be necessary. 

The term, the meaning of which we shall first investigate, is 
"day"" (in the Hebrew, yom). The interpretation of this, in 
the sense " epoch"" or " period,"^ has been a subject of animad- 
version, of an unnecessary severity in some cases. A careful 
examination of the first chapter of Genesis itself leads unavoid- 
ably to the conclusion, that our natural day of one revolution 
of the sun cannot be here meant by it, for we find that no fewer 
than three of the »x days had passed before the n 



other than the language of both Noah and Adam. But these i^uestinns ai 
too important and exlensire to be more than thus brieflv alluded to in 
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■jirpsent day was established, It was only on tlie fourth day, or 1 
Eipoch of the creation, " that God made two great lights to dl- 1 
Mfide the day from the night, and to be for agns, and for season^ 
uod for days, and for years." The very first time that the term 
Boccurs in the Hebrew text, after the history of the six days* 
■work, and of the rest of the seventh, as if to furnish us with de- | 
K^ite information regarding its true import, we find it employect I 
B^ it similar manner to that in which we must understand k ] 
KfKTe ; for, in Gen. ii, 4, we have, " These are the generations of J 
Ksihe heavens and the earth, in the day (beyom) that the Lord 
l^|3t)d made the earth and heavens." The use of the term in this 
Lindefinite sense is so common in the Hebrew writings, that it 
KjKouId be a great labour to quote all the passages in which it i 
^Jbund ; and we shall satisfy ourselves by at present referring t 
^Job xviii, SO, where it is put for the whole period of a man^ ,1 
life, " They that come after him shall be astonied at Am dny* 
(yomu); and Isaiah xxx. 8, where it is put for all future tim^ 1 
" Now go write it in a book, that it may be for the latter dag 
i(\eyom), for ever and ever." It is quite obvious, from these ex- 
amples, that the Hebrews used the term (yom) to express long 
periods of lime. The very conditions of the history in tliis chap- 
ter prove that it must be here so understood. 

They who object to this interpretation of the term here, 
mediately quote against it the reason added to the fourth c 
mandment, " For in six days the Lord made heaven and ear 
.the sea, and all that in them is, and rested the seventh day, 
wherefore the Lord blessed the Sabbath-day and sanctified it'^ . 
This is, however, no more than a brief reference, and the terms I 
of it must therefore be strictly interpreted in accordance with ( 

tlhose of the detail to which the reference is made. 
It has been said that such an interpretation goes ti 
■the reason assigned for the aanctiji cation of every seventh ren^v 
lutioD of the sun ; but this does not follow. In point of fao^.l 
the rest from the work of creation (we use this form of speedli I 
from the example before us) did not endure only for one re«& 1 
lutioa of the sun, but has continued since the creation of maa{ T 
and we have no grounds on which to establish even a conjecture 
of the time of its coming to a close ; so that if we were urged to | 
I adopt a period of twenty-four hours as the meaning of yom. I 
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that the fax. days of creation might literally correspond with our 
six working days^ we should then find the apparent disagree- 
menty which, by this process, we would endeavour to avoid, 
transferred to our weekly period of rest, and the rest from the 
work of creation. 

It will surely be readily allowed, that the sanctification of the 
Sabbath has respect to man and his duties ; and since his Crea- 
tor has been made known to him, and the order of the six suc- 
cessive epochs in which the earth was rendered fit for his habi- 
tation ; if we are to allow, what surely no reflecting mind will 
ever deny, that it is his duty to reflect with gratitude on the 
Uessing he has received, and to maintain in his heart a sense of 
his dependence upon, and responsibility to him, who made the 
heavens and the earth, and all that they contain, no method 
could have been devised better calculated for preserving these 
feelings in constant activity than appointing some definite por- 
tion of time, returning at short intervals, to be devoted to the 
contemplations that awaken them, nor any interval more appro- 
priate than that which so directly recalls the order of the events 
of the creation. 

Since we have here introduced the subject of the measure of 
our present day, we would offer an observation regarding the 
work of the fourth day, which includes the sun, moon, and 
stars. Respecting the period of their creation, geology, from its 
nature, gives us no precisely definite indications. The history 
regarding them is from the 14th to the 18th verses, and we 
would observe of it, that the terms employed are such as do not 
absolutely imply that these bodies were at this epoch first crea- 
ted, but admit of the interpretation that their motions were then 
first made the measures of our present days and seasons. We 
had found it already stated in the 1st verse, that the heavens 
and the earth were created in the beginnitig^ antecedently to the 
work of the six days, by which they were reduced to their pre- 
sent order, and the earth was peopled with organized beings. 
It would seem an unwarrantable interpretation to exclude the 
sun, moon, and stars from among the objects expressed by the 
general terms, the heavens and the earth. It is the most obvi- 
ous interpretation, that they were then created, and were lighted 
up on the first day, but that it was only during the fourth epoch 
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W9m. they were made, the greater light to rule over the present day)l 
Hurt the lesser light to nile over the present night, and to be Wl 
signs, and for seasons, and for days, and for years, according tO*l 
the measures of time which we now find established by thefnCH 
This part of the history, then, when interpreted in conaistencf | 
with the 1st verse, and without any violence to tlie ternic, imt I 
p^ies, in the common language of men, which, in all nations, r*-| 
fers the diurnal and annual revolutions of the heavenly bodied I 
to the motions of tliese bodies themselves, (hat the earth was^'l 
during this epoch, finally brought into its present orbit, -'\ 

The work of the third epoch was tiie appearance of the dry^ 
land, and the creation of the vegetable kingdom. The histor^V 
of the latter, in our common translation, is, v, 11, " Grod Bak!^4 
Let the earth bring forth grass (in the margin tender gTos^pl 
the herb yielding seed, and the fruit-tree yielding fruit aftet'" 
his kind, whose seed is in itself, upon the earth : and it wm 
so." V. la, " And the earth brought forth grass, and herb 
yielding seed after his kind, and the tree yielding fruit, whose 
seed was in itself, after his kind," The terms grass (in Hebrew, 
deshe). herb (Hebrew, oeseb), and tree (Hebrew, etz), are here 
aR pnt disjunctively in the Hebrew ; there being only one con- 
jnnction in the twelfth verse between herb and tree, which does 
not affect the disjunctive character of the three terms, as it is a 
common practice in the Hebrew writings to couple, in this man- 
ner, the two last of a series of disj unctivc terms, as, for example^ 
the names of the four kings in Genesis xiv. 1. In the two laet 
of these terms, herb and tree, we find a recognition of a remarl&. 
able natural distinction among the vegetable tribes, and this 
very circumstance would lead us to infer, that the firft term, 
which has obviously presented a difficulty to our translators, 
since they have given two interpretations of it, is intended to 
express some class or tribe of the vegetable kingdom, naturally 
distinguished from herbs and trees, as they are from one ano- 
ther. The term in question (deshe) is a noun from a verb, 
which, from Joel ii. S2, we learn the meaning is to spring, 
shoot, to vegetate, " Be not afraid, ye beasts of the field, for tlie | 
pastures of the wilderness do spring (daahen)-" In the lltk 
verse under consideration, we find both the verb and the noun^ ] 
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for the words translated ^* Let the earth brmgjbrth ^ are (ta - 
desbe haaretz), which, in accordance with the obvious sense in 
Joel, would be better rendered " Let the earth shoot out,'^ From 
this meaning of the verb, then, the noun would signify the 
springing or shooting plants and as used here in contradistinc- 
tion to both herbs and trees bearing seeds, it is surely not recom- 
mending any forced interpretation to suggest that it is meant to 
express that class of vegetables, which all botanists recognise as 
being naturally distinguished by the obscurity of their means of 
reproduction. 

It tends to support this interpretation, that the Hebrew has 
a different term for grass, the common food of cattle (chatzir), 
which the lexicographers have shewn is derived from its tubular 
structure. Thus, in Job xl. 15, we have " he eateth grass 
(chatzir) as an ox ;^ and, Psalm civ. 14, " He causeth grass 
(chatzir) to grow for the cattle.^ 

In several passages besides this of Grenesis, we find desfie 
contradistinguished from both oeseb and chatzir^ as in Deutero- 
nomy XXX. ^. ^' As the small rain upon the tender herb (deshe), 
and as the showers upon the grass (oeseb) C^ and Psalm xxxvii. 
2, " They shall soon be cut down like the grass (chatzir), and 
wither like the green herbe (deshe) \^ and 2d Kings xix. 26, 
'* They were as the herb (oeseb) of the field, as the green herb 
(deshe), as the grass (chatzir) on the house tops.**' These quo- 
tations shew the want of uniformity with which the English 
translators have rendered these terras, and go to support the 
sense we would assign to deshe. 

But we must not conceal that there are three passages in 
which this word occurs, that might seem to imply, until closely 
examined, that we should not be warranted to restrict the sense 
of it in the manner proposed. One is in the 23d Psalm, " The 
Lord is my shepherd, I shall not want. He maketh me to lie 
down in the pastures of tender grass * (deshe).'"* On this we 
have to observe, that the word rendered here in the pastures^ 
has been rendered by the Vulgate, in various places where it oc- 
curs, and by the Sepiuagint in some instances, desirable or beaiir- 
iifitl pla>ceSy and their accuracy in doing this seems confirmed by 
the circumstance, that the Hebrew has another term for pas- 

* The marginal translation, which is the literal one. 
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ture ; and if this interpretation of that word be admitted, then 
deshe might signify here plants rather fitted for lying down on, 
as the mosses and ferns, than for pasture^ which would make 
out a consistent image expressed in this clause or sentence, in 
opporition to the one derived from the abundance of pasture, 
whic^ is evidently already sufficiently completed in the terms, 
'* The Lord is my shepherd, I shall not want.^ This passage, 
then, when rightly understood, rather serves to confirm the 
meaning which we have suggested for deshe. Another passage 
is Job vi. 5, ^^ Doth the wild ass bray when he hath grass 
(deshe), or loweth the ox over his fodder P*" but no stress can be 
laid upon this, when we consider that both the ass and the 
horse eat, of choice, various species of ferns and equiseta, a fact 
which it is not unreasonable to suppose might be known to the 
author of a book which contains so much accurate and interest- 
ing natural history as this of Job. The plants, whatever they 
might be, which formed a supply for the wild ass, are at least 
obviously set in contradistinction to those which formed the fod- 
der of the ox. The third passage is Jeremiah 1. 11, ^^ because ye 
are grown fat as the heifer at grass (deshe).^ But there is in a 
great number of manuscripts a various reading for deshe here, 
by which the meaning becomes, " ye are grown fat, like a hei- 
fer thrashing, or treading, out the corn ;'* and several circum- 
stances shew the latter reading to be the more probably correct 
one. 

It remains, then, very highly probable, upon the whole, that 
deshe^ in the 11th and 12th verses, is intended to express the 
cryptc^mous vegetation. 

In our observations on the terms employed in the history of 
the creation of the animals, we shall arrive at some important 
conclusions that are more absolutely certain. 

The first thing that we would observe in regard to this, is, 
that there are two distinct words, of very diflFerent origin, which 
the English translators have rendered, promiscuously, creeping 
creakires or thirt^s^ and also moving creatures^ following, no 
doubt, the authority of the Septuagint, which has given l^»tT« 
for both ; thus occasioning a great confusion instead of a clear 
and perspicuous order of creations exhibited in the Hebrew 
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lext. The first of these wiirds is ahereiz, as in verBc 20th, in 
the history of lire fifth day's work, " God said, Let the waters 
bring forth abundantly Uie moving creature (sheretz)," iit the 
margin the creeping creature. Tliis word is from a verb, which 
ngnifiei to brmgjbrih or to mcrease-, or to mullipbj abundant- 
ly, being the very verb which is rendered brhigjbrt/i abundant- 
hf in the 20ch verse, " Let the waters bring forth abundantly," 
(is heretzu hamaim). We find the verb obviously having this 
meaning in other passages, of which we shall quote examples : 
Gen. Viii. 17, " That they may breed abundatith/ (vesharetzu) 
hi the earth, and be fruitful and multiply in the earth ;'' Exod. 
i. 7, " And the children of Israel were fruitful, tmd increased 
abandettitly (vaisherelzu), and mulriplied, and wsxed exceeding 
mighty, and the land was filled with them;" Exod. viii. 3. 
" And the river shall br'tngyortlt frogs abundantly (vesharatz), 
• * * and the frogs shall come np both on thee and on thy 
people, and upon all thy servants," 

From all this It appears that tlie proper translation of the 
'houn sheretz is not the creeping, but the rapidly vuiMplying 
creahtre. The creatures expressed by this noun were part of 
those which were created doring the fifth epoch. 

"iTle Mher word translated creeping thing is (remes), and the 
creatures expressed by the noun were created during the sixth 
epoch. We shall afterwards shew that it has a very different 
meaning from sheretz. 

In the history of the fifth day's work the translators have 
rendered the Hebrew word (oph), by fowl. This limits its mean- 
ing so as to include only the birds. But the tenn includes also 
the winged insects, as is evident from Leviticus xi. 20, " All 
J})Wls (haoph) that creep, going upon four." — The proper trans- 
latiim of the term is not ^uwi hut Jlying thing, including the 
tribes of all kinds that can raise themselves up into the air; as 
is indeed rendered obviously by the expression in the 31st verse 
of the Ist chapter of Genesis itself (cal oph canaph), *' every 
flying thing that hath wings." 

In the 21st verse it is said, " God created (hathananim ha- 
gedolim)," which Hebrew words, our translators, following the 
Septuagint, which has given for them t» iurm ™ ^lysAs, have 
rendered great whales. We have abundant 
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. .Ifafft tbis translatipn i» erroneous. Id fact, neither the Greek 
I nor the English translators have been consistent with them- 
I #f)ves in translating the Hebrew word (than) ur (ihanin), lor it 
I occurs in both tliese forms. We find them in other places 
B jl^^ncJ^'J'^S '' severally by the terms i^axi,, and dragon. It 
I ^oi)ld h^ tedious to quote the passages where they have thus 
I JNU'ied from themselves. We shall refer to Ezekiel xxix, S. for 
ft Ibe latter sense, " I am against rliee, Pharaoh, King of Egvpt, 
I Ike great drago?] (bathanim hagadol) that lieth in the midst of 
I Jiis rivers," where the Scpttiagint has jh ^^uKitrx m foyxi. The 
f ^gpre in this passage is evidently borrowed from the crocodile 
\t4^ the Nile, and this circumstance of itself would shew that 
r ^fagon, in plac^ of whale, would be a better translation in 
I genesis. But (thanin) has a still morq comprehensive meaning, 
r We find two words formed from ll, one of which (Leviathan) 
l£ the specific name of the crocodile, as is obvious from descrip- 
tions of Job chap. xli. and of Jsaiali tbap. xifvii. 1, in which 
last passage (thanin) in also used, — and the other (Fethau) is 
the specific name of some serpent, as is obvious from the refe- 
rence to its poison, in Job xs. 14, and Deuteronomy xxxii. 33. 
In this last passage we also find poison ascribed to the thanin ; 
' Their wine is the |xiison of dragons (thaninim), and the cruel 
venom of asps (pethanim) ;" ao that here it is evidently meant 
,tp express a serpent, as in Ezekiel and Isaiah, as we have sceu 
i #bove, it signifies one of the lacertine species. ^^J 

These references, which we could have greatly extendecL^^^H 
j -frere it necessary, are sufficient to prove that (than) or (thantn) I 
I sras a sort of generic, or rather classical, name, to designate tlje 
I f^rpent and lizard tribes; and that instead o? great lehaks \n 

31st verse, the translators should h^ve giyen the wc 
I f[reat repiilfs *. 

The result of our criticiBin is, that the work of the fifth epocM 
AS described in Genesis, was the creation of the inhabitant? c 
the waters; of the birds, winged insects, and reptiles ; 
of the oviparous races named in detail, H-ith some omissioiM 

I* There is only one passage in which (than) means, with certainty, mrfij 
'thing else than a serpent or reptile, which is Lamentatioiia iv. 3, where [un^.a 
kht/ a seal is meant ; but the paisage is hi^bly ppeticfl, and ao authqrifaKf 
g^ \» gfX?r> \f> it to supersede the uniftmi wegfiiag of the term in all Itw \ 
sartiei writera, which we have eKlablirhed in tlic text. 
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which are to be accounted fur by t!ie uniformly condensedT 

brief form of the whole narration. 

We proceed to the work of the sixth epoch, which concluded 
with the creation of man. 

In the Enghsh translation we find creeping things ag^n in- 
cluded among the beings which were created during this period, 
and these English termsj in their moat commonly received ac- 
ceptation, imply some of the insect or reptile tribes. We have 
seen that the Septuagint countenances the interpretation creep- 
vng things ; but the Hebrew term (renies) does not. This is 
derived from a verb which signifies to move, and which is bo 
far from being limited in its application to the insects or the 
reptiles, that, in Psalm civ, 9,0, SI, we find it applied to the 
beasts of the forest and the young lions : " Thou makest dark- 
ness and it is night, wherein all the beasts of the forest do creep 
(tiremos). The young lions roar after their prey," In the 
24th and 25th verses, (remes) is grouped with cattle (behemach), 
Hod beasl of the earth (halth haareU), Proofs are abundant, 
and too tedious to be all referred to, that by (behemah) the 
Hebrews generally expressed the larger herbivorous animals, 
and by (haith haaretz) the Inrger beasts of prey. { For the for- 
mer see Genesis xxxiv. 23, and for the latter Leviticus xxvi. 22). 
Thus we find races of mammalia expressed by these terms, and 
lo comprehend the whole class we must understand (remes) as 
referring to its other tribes. It is at least no race of insects 
that can be meant by the term, for, in point of fact, where any 
of these are obviously meant in othe 
the name (sheret?,) is given to then 
" Whatsoever doth multiply feet a 
(hasheretz), or the name (oph), as m 
It is true that remes is apphed I 
not as a noun or name, but as a verb to express their motion, 
just as in some passages above quoted, we have seen sheretz ap- 
plied as a verb, but not a name to mammalia. 

Previously to setting down the following table of coincidences 

between the lal chapter of Genesis and the results of geological 

observation, it is necessary to make a remark on one passage in 

Humboldt's table of geological formations, which possesses a 

' ciasaica\ celebrity over Europe. In that table, following an 
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earlier authority, be has placed the formations of transition, in 
the limestones of which are found several species of shells, inter- 
mediately between the primitive formations and those containing 
bituminous coal ; and his table would thus indicate that an ani* 
mal creation had preceded any vegetable one. We shall not 
need to discuss the question, whether the formations named 
Transition are considered in a right point of view, when they 
are placed between the primitive and pit-coal strata, since it is 
sufficient for our present purpose to remark, that several obser- 
vations, among which we may particularly refer to those of 
Thomas Weaver, Esq. F. R. S. on the geological relations of 
the south of Ireland, have proved that the anthracite or glance- 
coal of tlie transition formations, with some of its accompanying 
strata, are full of impressions of various plants ; so that in the 
transition strata a vegetable creation is discovered as well as an 
animal. 

In the following table we have taken the geological facts 
from various authorities. The passages quoted are selected 
chiefly on account of their brevity. In the quotation from and 
reference to Genesis, the events on which geology can throw no 
certain light are in italics. 



TABLE of Coincidences between the Order of Events as described 
in Genesis, and that unfolded by Geological Investigation, 



InGoieris. 


No. 


Discovered by Geology. 


Gen. I. 1, 2, In the be- 
ginning God created the 
heavens and the earth. 
And the earth was with- 
out form and void; and 
daifaiess was upon the 
&ce of the deep : and the 
Spirit of God moved upon 
the fiure of the waters. 

3, 4, 5. CreaHon ofRght, 
6, 7, 8. CreaHon of the 

expansion or atmosphere. 
9, 10. Appearance of the 

drj land. 


1 
2 


It is impossible to deny, that the waters of 
the sea have formerly, and for a long time, 
covered those masses of matter which now 
constitute our highest mountains ; 

and, 
further, that these waters, during a long time, 
did not support any living bodies. (Cuvier's 
Theory of the Earth, sect. 7-) 



in 
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InGoieiii. 



No. 



U, 12^ 13. Creation of 
Bhooting plants, and of 
seed-bearing heri>s and 
trees. 



Diioovered by Geology. 



3 



\4t to 19. Sun^ moan and 
titan made to be for signs, 
and for seaaonsy and for 
days, and for pears. 



20. Creation of the in- 
habitants of the waters. 



1. Cryptogamous plants in the coal strata 
(Many observers.) 

2. Species of the most perfectly developed 
cUsSy the Dicatyledonoua,alTeady appear in the 
period of the secondary formations, and the 
first traces of them can be shewn in the old- 
est strata of the secondary formation ; while 
they uninterruptedly increase in the succes- 
sive formations. (Professor Jameson's re- 
miurks on the Ancient Flora of the Earth*) 



Creation of flying things.] 



5 



21. The creation 
great reptiles. 



of 



24, 25. Creation of the 
maTnniaHa- 



26, 27. Creation of man. 



Genesis Vn. The flood 
of Noah 4200 years ago. 



8 



9 



Shells in alpine and «^ura limestone. 
(Humboldt's tables.) 

Fish in Jura limestone. (Do.) 

Teeth and scales of fish in Tilgate sand- 
stone. (Mr Mantel.) 



Bones of birds in Tilgate sandstone. (Mr 
Mantel, Geological Transactions, 1826.) 

Elytra of winged insects in calcareous slate 
at Stonesfield. (Mr ManteL) 



It will be impossible not to acknowledge as 
a certain truth, the number, the laigeness, 
and the variety of the reptiles, which inha- 
bited the seas or the land at the epoch in 
which the strata of Jura were deposited. 
(Cuvier's Ossem. Foss.) 

There was a period when the earth was 
peopled by oviparous quadrupeds of the most 
appalling magnitude. Reptiles were the lords 
of the creation. (Mr ManteL) 



Bones of mammiferous land quadrupeds, 
found only when we come up to the forma* 
tions above the coarse lipapston^, which is 
above the chalk •. (Cnvier*s Theor. sect. 20.) 



No human remains among extraneous fos- 
sils. (Cuvier's Theor. sect* 32.) 

But found covered with mud in cayee of 
Bize. (Journal.) 



The crust of the globe has been subjected 
to a great and sudden revolution, which can. 
not be dated much ^rther back thim ^ve or 
six thousand years ago. (Cuvier's Theory, 
sects. 32, 33, 34, 35, and Buckland's Heliq. 
DUuv.) 



• Note.— One solitary exception is since discovered, in the calcareous slate of Stoneafleld, in the 
bones of a didelphis, a tribe ^irhose position may be held intermediate between the oyiparout and 
mammiferous races. 
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In tb* above Table, we have not taken advantage of the dis^ 
tinelioQ whiehy we conceive, we have gone far to prove, is ex-t 
pressed in the Hebrew text between the cryptoganious and the 
Qthar dasaes of plants, but have set down the whole v^etable 
kiiigdpni as forming only one element in the table. We sliall 
also allow that the 4th, £tb, and 6th Nos. may be liable to be 
iotimsbaaged among themselves, in respect of place, and shall 
hinge no argument upon them, farther than what arises froB) 
the circumstance that they are all placed in one group. Yet, 
after these abatements from the number of particulars, the 
coincidences here shewn between the order of the epoehs of 
creation assigned in Genesis, and that discovered by geiology, 
are calculated to excite the deepest attention. Human science, 
in the probability of chances, as illustrated by La Place, has put 
us iq possession of an instrument for estimating their value \ an4 
we feel amply entitled to take advantage of it for that purpose 
for no oase could well be pointed out, where it would be more 
corisectly applicable than in this, where the coincidences ^ssm^e 
a definitely successive numerical form. We are entitled ^ 
adopt even the very language pf Laplace, and to say, ^^ By 
subjecting the probability of these coincidences to computation, 
it is found that there is more than sixty thousand to one against 
the hypothesis that they are the eflFect of chance ♦ * 

It is thus, then, that the discoveries of geology, when more 
matured, instead of throwing suspicion on the truths of revela- 
tion, as die first steps in them led some persons to maintain, 
have furnished the most overpowering evidence in behalf pf 
one branch of these jtruths. The result of these discpveries ba§ 
been in this respect similar \o those of the Chinese and Egypr 
tian histories, and the Indian astronomy, but much more ^^ki 
ing. Eminent men bad pledged their fame in setting up these 
biscories, and that astronomy, in oppo»tion to the chronolqjy 
of Gepe«s; but further and more carefi^l inquiry into their 
true characters, discovered that, when rightly understood, they 
only tend to .confirm it. 

We are not afraid that we shall have here quoted against us the 
words of fiapon, ^^ Tanto magis haec vanitas inhibenda vepil;, ^\ 

• Sysl. du Monde, book v. chap. 6. 
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coercenda, quia ex divinorum et humanorum, male sanaadtnix- 
tkme, non solum educitur, philosopbia phantastica, sed etiapi 
religio heerelica.'*' We have only endeavoured to illustrate and 
point out the consequences of the statement of Baron Cuvier, 
<^ that the order which the cosmogony of Moses assigns to the 
different epochs of creation^ is precisely the same as that which 
has been deduced from geological considerations.^ We have 
been guilty of no improper mixing up of divine and human 
things. We have examined the meaning of the terms in the 
first chapter of Genesis, in consistency with the acknowledged 
rules of criticism^ and only by the light contained within itself, 
or that thrown upon it by the other books, in the same lan- 
guage with which it is associated. The human science we have 
not extracted from any part of the Holy Scriptures ; we have 
taken it simply as we find it in the works of eminent geologists. 
As the latter is not a philosopbia phantastica, but a deeply in- 
teresting science, constructetl by that method of careful obser- 
vation and cautious induction, which Bacon was himself the first 
to recommend ; so neither can the sense of the Scriptures present 
to us a religio hseretica. If our science, thus constructed, and 
our religion speak so obviously the same language, as we have 
seen they do on one important point, what else, in the strictest 
application of Bacon's philosophy, can we deduce from the cir- 
cumstance, but that both are certainly true ? 

It does not come under our present subject to discuss the his- 
torical and moral evidences of the divine revelation of the Scrip- 
tures ; but both are so full, even to overflowing, and impose 
upon us so many insuperable difficulties, in the way of our be- 
ing able to account for the quality and consistency of these re- 
markable books, excepting on the ground which has been all 
along assumed by themselves, that they are of more than hu- 
man origin, that in estimating the accuracy of any part of the 
matters contained in them, the fastidiousness of human science 
appears to be carried to an unreasonable extent, not to take 
these evidences into calculation. In this country, where for a 
long period we have had the Scriptures in our hands as a popu- 
lar book, they among us who have been the most eminent for 
human learning and science, and whose fame has been in every 
view the most unsullied, have been so convinced by the force of 



agree wiih Modem Geology. 75 

these evidences, that they have in general been the most strenu- 
ous defenders of revelation. 

Will not human science, then, condescend to borrow some 
light, to direct the steps of its own inquiries, from a record, the 
accuracy of which it has itself proved, and which is supported 
by other proofs of the highest order ? or, what should we say to 
the illustrator of the relics of Pompeii and Herculaneum, who 
should reject the light thrown on them by the Letters of Pliny, 
authenticated as these are by the existing remains of the buried 
cities, as well as the historical evidence which is proper to them- 
selves ? 

Among the questions which geology is at present attempting 
to solve, is that of a different temperature of some regions of the 
earth at a remote age. The discoveries of Pallas and Adams, 
of a rhinoceros and elephant in Siberia, having coverings of hair 
fit to protect th^m from the cold of the northern regions, would 
seem to decide the question, so far at least as to shew, that there 
has been no change of temperature since the creation of animals. 
But the question does not seem yet so satisfactorily answered, so 
far back as to the age of the creation of vegetables. Does not 
the statement in Genesis, that the establishment of our present 
days and seasons was intermediate between the creation of vege- 
tables and that of animals, give us a clew to direct our path in 
the inquiry ? 



On tJie Fundamental Types of Organization, By G. R. Tre- 

VIRANUS, M. D. &c. 

JLHE doctrine of organization is founded on comparative anato- 
my, or the systematic distribution of living bodies, and on or- 
ganic chemistry. It is not to be expected that we are to give 
here any thing but a mere outline of these sciences ; a few land- 
marks, which I think have some pretensions to novelty, and are 
more correct then those which have been hitherto most general- 
ly admitted. 

We can arrive at no mutual understanding in biology until 
accurate definitions are given of the classes, families, genera, 
and species of living beings. Ever since natural history has 
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been somt^lhing more than a mere crude digest of unconnected 
facts and observations, philosophers have constantly endeavour- 
ed a(\er the discovery of an arrangement in which the objects 
of their inqulrieB should l>e linked after their natural affinities ; 
while, at the same time, llie characters of ila subdivisions should 
possess the utmost simplicity, by being derived from a single 
system of organs. It may, in a manner, be compared with the 
philosopher's stone, whether he merely resort to such an ar- 
rangement for the purpose of discovering the name of an un- 
known animal pr plant, or whether, with higher views, his re- 
searches enter deep into the philosophy of nature. With the 
first object only in view, external characters alone may suffice, and 
the more easy these are of detection, the better are they fitted 
for their purprae. The bond of natural affinities is quite sub- 
ordinate to this primary object. But if his object be of the 
other description, the characters may lie deep, and be of the i)t- 
most difficuhy to discover. His arrangement will be the more 
perfect the mure completely it expresses the sum of all the ex- 
ternal and internal structural differences, and the more uniform 
the parts are from which the characters are taken. 

Of late years systems have been constructed upon the last 
of these principles. But their bases have been always such 
as I cannot admit. One of these is the principle. That all 
higher formations include those lower in the scale ; the most 
perfect organs in the former having already existed in the latter, 
but in their undeveloped state ; that there ts one universal type, 
only modified in the degree of its development. There is much, 
both of truth and of error, in all this. It is true that every or- 
ganized being advances from the simpler to the more compound 
in its progressive growth, and that the early stages of the life of 
an animal high in the scale present many points of similarity with 
the perfect state of another lower in the series. But these re- 
semblances hold merely in external relations, and the numerous 
points of difference can by no means be overlooked. 

The foetus of the mammalia and of birds is an aquatic animal, 
which respires not by means of lungs, and as such has a simple 
circulation like a fish. But in all other respects its circulating 
system is constructed upon a totally different principle from a 
fish. The apparent analogy vanishes upon a closer inspection. 
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Tbe brain of the Vastus of the matnmalia apparently liesefmbles 
that t)f tbe other threte vertebrated elasses^ as the tubercula qua- 
dr^tntna of the former, like the posterior hemispheres in tbe 
latter^ exceed in volume all the other p^irts. But these posterior 
beoti^heres contain parts which have nothing in common with 
tbe tubercula quadrigemina. In the early states of mammaliii 
ttd fishes there are fissures in the sides of . the neck which 
are somewh^ similar to th^ external branchial orifices of the 
larva of the fi'og, tod, and salamander. But the resemblance 
is merely external. The fissures conduct to no true gills, bUt 
to certain small vacuities possessed by the embryo of fish in ita 
early states. There is therefore nothing but a mere general 
-analogy in tbe development of the vertebrata. All analogy 
«eaBe^ whenever we attempt a comparison between the fcetus &£ 
tbe latter with the perfect avertebrata. They haVe no range of 
galdglia along the abdominal aspect of the body, but have a 
spinal cord. The circulation is, from the very commencement, 
totally difierent from that of the moUusca, crustacea» &c. ; and 
the organs of sense are, from their first beginnings, quite dissi- 
milar *. 

But some have gone farther, and maintain, that the higher 
organs are nothing else than repetitions of the lower organs of 
tbe same organism. From which has arisen the doctrine of the 
^* Relative Importance ol Equivalents,^ &c., which have afford- 
ed scope enough to the imagination, but have contributed but 
Ihtle to the extension of our acquaintance with the essence of 
life. 

In my opinion, the following principles must be laid down as 
tbe b»e of every inquiry into the relations between difierent Uv- 
ing bodies, with respect either to the whole of their organization 
tNT their individual organs. 

1. The rank of a living being is higher the more numerous 
are its points df contact with the external world, the more di- 

* Many other insuperable objections against the doctrine of the develop* 
ment of organic b.)die8 Upon one prototype have been brought forward by 
Botfr, inhis BieUragen Mur Kenminks der niedem Thiere (VerhandL der Kaiserl 
AcaiL der Naturforach. xiiL Abth. 2. p. 739, &c.), and in his Eniioiokelunffs 
gmehiehig der Thiere^ Th. i. p. 199. Weber has also very clearly expressed 
himself on the point in bis edition of Hildebrandfs Handbuch der Anatomie det 
MmiAm (i. 125> 
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versified its excitability. The number of these points of con- 
tact increase with the advancement of the intelligence, which 
necessitates a proportionate increase in the variety and perfection 
of the several organs. The intellectual faculty is more perfect 
in naan than in any other terrestrial existence. He. therefore, 
merely in an organic point of view, stands at the head of the 
scale of animals. But this docs not oblige us to suppose that 
in him every organ has reached the maximum of its develop- 
ment. An important line of distinction must here be drawn 
between the organic sphere of the sensitive and of the simply 
organic life. With respect to the former class of organs man 
is decidedly at the head of all animals, but by nu means in re- 
spect to the latter. His alinaentary apparatus, for instance, is 
not nearly no complicated as in many other animaU. Between 
him and the lowest existences there are many member?, of which 
one cannot be said to occupy a higher place than another. One 
being is best adapted for one purpose, and another for a difFe- 
rent purpose. They can only be placed in a linear series, by 
arranging them according to the type of some one of their or- 
gans. 

2. An original form may be very easily supposed, out of which 
all living things are developed. This development is not in one 
but in several directions. Bach of these principal directions 
again ^ve rise to new subdivisions, so that the whole assumes 
somewhat of an arborescent form. Different twigs, howeyer, of 
one of the branches often unite those of another higher or low- 
er in the scale. In the midst of all these diversities, a general 
similarity persists between the various organisms and their se- 
veral parts, which enables us to trace them up to a common 
fundamental form. No conclusions, however, can be drawn 
from the similarity of two forms, regarding their respective 
superiority or inferiority in point of development. Such simi- 
larity may result from the lateral concurrence of two forms de- 
rived from totally different twigs. Insects, for example, resem- 
ble the vertebrata in some of their organs, but are otherwise so 
different from them in all their parts, that tins partial exception 
cannot be considered to result from a higher development of 
the form peculiar to insects. As in the higher animals, so we 
can likewise distinj^uish in the alimentary canal of insects, i 
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^paration into oesophagus, stomach aiid intestioe. The latter, 
moreover, is not as in the former attached to a liver. Its pos- 
terior extremity certainly opens as in them above the generative 
organs. But' their proper tongue is not situated below but 
above the entrance of the pharynx. When, however, we speak 
of development from a common primitive form, and the combi- 
nation of one form with another, it is not to be understood that 
these developments and combinations follow the same rules as 
pairing and generation in the presently existing nature. 

8. No conclusion can be drawn from the absence of an or- 
gan, regarding its purpose, nor vice versa. An example of 
this is furnished by the auditory ossicula of fish, discovered by 
Weber, which are evidently parts of the vertebral column, al- 
though attached to the organ of hearing, which in othier ani- 
mals is quite unconnected with the column. Another instance 
is in the mandibules of the Crustacea and insects. These organs 
have the same function as the maxillae of the vertebrata. But 
they do not like the latter move in a plane parallel to the axis 
of the body, but in one at right angles to this axis. In many 
Crustacea, moreover, they perform the function of legs. On 
the contrary, the organs of these two classes which move in a 
plane similar to that of the jaws of the higher animals, viz. the 
upper and under lips, have a totally different function. 

To return to our proper subject, the distribution of living ex- 
istences ; according to our principles of considering life and the 
intellectual faculties as one and the. same, we may be allowed to 
consider the organs through the medium of which the activity 
of the living principle passes to the other bodies in the animal 
kingdom, as those with whose perfection the structure of the 
other parts must stand in connection. And the more intimate 
the connection the higher the gradation of life. These organs 
are the brain, spinal cord, and nerves. 

The presence or absence of these organs, as characterising 
the existence or non-existence of voluntary motion, has always 
been considered as the basis of the two grand divisions of living 
nature into animals and plants. No nerves, it is true, can be 
detected in the simpler animals ; but as they have been disco- 
vered in some to which they were formerly refused, and as these 
species are intimately connected with those in which they have 
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not yet been discovered, it is not improbable thai lliey 
attribute of all aiiimaU, even the lowest. It ia quite otherwise 
with plants. Their tissues are so transparentj that if a nervous 
matter at all analogous to that of the nervous animals existed, it 
would long agB have been observed. 

Here is, therefore, a negative cliaracter of plants; and in 
their classification some other system than tlie nervous must be 
made the basis of division. Their positive character consists in 
the composition of their whole internal substance of solid ceils 
and unbranehed vessels. Their cells are separated by intervals, 
and are connected logether in a. reticulated form. These inter- 
vals have no proper coats. Globules and not cells are the ele- 
mentary parts of the animal tissues, and their vessels are al- 
ways branched. When we approach the confines of the animal 
and vegetable kingdoms, — whenever the vegetable tissues are 
destitute of solid cells and of vessels, it is always difficult to de- 
termine to whicli of the two kingdoms they ought to be referred, 
from their want of the distinctive characters of the animal and 
vegetable tissues. 

It might be supposed that the embryo, with its envelopes, 
was the miniature expression,' — the microcosm of t!»e perfectly 
developed animal, and that the complexity of each were directly 
proporiioned to each other, so that the degree of affinity between 
organic existences might be concluded from ihe similarity of their 
ova and embryos. The appreciation of these resemblances has 
great or even insurmountable difficulties in animals, but is mHcJi 
easier in plants. The characters deduced from the formation 
of the embryo and its envelopes, have been foimd the fittest for 
the natural arrangement of plants. They are the bases of (he 
Jussieuan System, which I must suppose to be well known to all. 

Rudolphi was the first who attempted to arrange animals ac- 
cording to the structure of their nervous system*. He divid«l 
them into those with, and those without, a visible nervous sys- 
tem ; but such a division is of no value for biology. Our au- 
thor has only given the most general distinctions of the classes 
provided with a nervous system. I have also occupied myself 
much with this subject ; but my contributions are still merely 
fragments ; but I doubt not that a very splendid superstructure 
• DeittSge nur Anthropologic iind AMgemeiiien Nstiirgeschichte. ^^H 
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inigfit be raised, if the principles were applied to the filling up 
of all the gaps. 

Aooording to my view, there are two great divisions of the 
ampial kingdom. The one consists of those provided with a 
true spinal cord, inclosed within a shut vertebral column, which 
is always wanting in the other. In the former, the whole brain 
is situated above the pharynx, and inclosed in an osseous capsule, 
the skull. In the other there is either a single oerebriform mass, 
as several nervous knots united together by cords of nervous 
substance surrounding the oesophagus. The mass analogous 
to the brain is sometimes above, sometimes below this canal, 
and is developed in an osseous or homy capsule, which separates 
it from the other parts of the head ; and its posterior part ^ves 
out no prolongation comparable with the spinal cord of the other 
animals. This division, therefore, coincides with that of La- 
marck into Vertebrata and Avertebrata. They might also be 
called Cranial and Acramal animals; We shall, however, adhere 
to the old epithets of Lamarck, to avoid overloading biology by 
the introduction of tibw names. 

' In all the vertebrata, the anteriw extremity of the spinal cord 
inclosed in the cranium, possesses the same form that it does in 
manj; and in all undergoes a considerable augmentation both in 
mass and volume, compared with the rest of the cord. Even 
from the numerical difierences of this proportion, four classes 
can be distinguished in these animals. I found the limits of the 
proportional weights of the spinal cord to the bnun to be,— 
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The relation of the greatest breadth of the cord to the great- 
est breadth of the brain ranges, — 

In the first dass, j&om - . 1 : 6.85 to 1 : 1.20 

second, . . . l : 4.45 to 1 : 1.12 

tUrd, . . - 1 : 2.55 to 1 : 1.35 

fourtii, . . . 1 : 1.43 to 1 : 1.28 
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The first class comprehends the maminaHa, inciuding man ; the 

second, birds ; ihe third, repldes ; the fourth, fish. 

The following are the most important of the other neurologi- 
cal differences of these classes : 

In the mammaha, the portions from which the olfactory and 
optic nerves take their origin, coalesce with the rest of the cere- 
brum, no limits being distinguishable between them. In all the 
other vertebrata, the cerebrum is distinguished into anterior and 
posterior hemispheres, from the former of which arise the olfac- 
tory, and from the lattec the optic nerves. The posterior hemis- 
pheres may be either separate or united together in the mesial 
hne. They are separate in birds, united in reptiles and fishes. 
Moreover, these posterior hemispheres may be smaller or larger 
than the anterior, — smaller in birds, reptiles, rays, and sharks ; 
larger in other fishes. 

The mammalia possess a cerebellum, consisting of a middle 
portion {the vermiform process) and two hemispheres, and its 
vertical section displays an arborescent prolongation of the cord 
(arbor vitee). In birds the hemispheres of the cerebellum are 
merely rudimentary ; the vermiform process, however, still con- 
tains a distinct arbor vitae. This last is entirely wanting In rep- 
tileg and fishes, and the cerebellum consists of a simple sack, 
formed by a thin layer of the cord. 

The mammalia alone possess the pons varolii (or great cere- 
bral ganglion). 

In fislies, there are found at the base of the brain, behind the 
optic tracts, two symmetrical eminences, of such extent that they 
form the greater part of the base, and do not much yield in size 
to the posterior hemispheres. 

The avertebrata, in the same way, fall under two great divi- 
sions, according to differences in the structure of their nervous 
system. In the one, there is extended along the abdomen, in 
two rows, or in the mesial line, a series of ganglia united to one 
another, and to the middle of the under half of the cerebriform 
ring by nervous filaments, and tlie upper part of the ring con- 
sists of two hemispheres, immediately united together. In the 
other division, there is no series of ganglia extending in regular 
order the whole length of the animal, and the two lateral tube- 
rosities of the ring arc not immediately united, but by means of 
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bands of nervous substance. To the first division belong thcHe 
animals wiiose bodies consist of ariiculaled rings, coinprising th^ I 
ccuetacea, insects, and worms ; to tlie second, the molluscous ani- 
Baals and zoophytes. 

The distinguishing neurological mark between the crustaceq 
and ineects, and tlie worms, is the inequality in the several pot| i 
tions of the abdominal gangliu. This is obvious in the higbe)| j 
insects at the iirsl glance. Their thoracic ganglia always diffi 
in fiann and size from the abdominal. The difference is not 9% I 
marked in the genera nearest to the worms, — the MiUipes, SoOf [ 
lopendrum^ and Julus. Hut even here the ganglia, from whic^ j 
wise the nerves supplying the organs of generation, are difiei>f j 
eut in size from the others ; wJiereas in the worms, no othcv I 
distinction is observable between the ganglia than a general de- , 
erease in size and relative distance towards the posterior end of 
the animal. They have, in common with most Crustacea an4 
insects, the possession of but oDe series of ganglia situated in the 
middle line of the abdomen, and composed of a symmetrical 
right and left half. A deviation from this structure exists i^ 
ibe phalaogise which possess ganglia on both sides of the abdo- 
men, but united with one another only by simple filaments. 

This first division passes into the second by the cirrhipedeB, , 
which, in the articulated posterior part of their bodies, possess a 
series of ganglia, as in the former animals, but in the upper por- 
tion of their cerebral ring, no hemispheres immediately connected 
together. Among the mollusca, there are families distinguished 
from all other animals by the want of symmetry of their brain. 
In those where the cerebral ring is symmetric, it has no central 
mass. Nothing certain is known of the nervous system of the 
zoophytes. But from the general radiated structure of this class 
of animals, it is probable that it is merely a simple 
rounding the orifice of the alimentary canal, or on aggregate of 
ganglia united in the form of a ring, and which give off nerves 
in a radiated manner. 

Much is still wanting to carry out this neurological classifica- 
tion in all its details v and even did we possess an adequate mass 
of observations, a more uniform division could hardly be pro- 
posed. It will, however, be by no means out of place to trace 
the concordance of the characters deduced from the nervous ] 
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system, with thie natural characters of the families for the clas9 
of mammalia. 

The proportion of the spinal cord to the encephalon which 
we have already found of such value in the primary divisions of 
the vertebrata, is no less important iq their further subdivision. 
I have found it to correspond with, and to follow, analogous* gra- 
dations, with the natural characters in the genera and species. 
Of these dimensions, the most important are the greatest breadths 
of the two organs, which agrees with their relative wieights, and 
very nearly with the transverse diameters of the cranial cavities, 
and of the occipital foramen. In the following table, I have 
brought together several of these relations, and have ranged the 
species according to their natural affinities. Those marked with 
an asterisk are taken ivom TiedemanrCs Icones Cerebri SimiO' 
rum et quorundam Mammdlium Rariorum ; the others are 
from my own observation. Most of these last depend on im- 
mediate measurements of the brain and cord. Those marked 
with a cross, are the relative breadths of the occipital foramen 
and of the cranial cavity. 

The greatest breadth of the spinal cord immediately behind 
the pons is to the greatest breadth of the cerebrum, 



In Man, as • • 
Simla sphinx, 

capucina, - 

• Sabsea, 

• Resus, 

• Cjnomolgus, 

• Nemestrina, 

• Lemur Mongoz, 
*)- Ursus maritimus, 

Canis vulpes, 
Mustela Foina, 

• FelisLeo, 

• Nasua narica, 

• Lotor vulgaris, - 
Erinaceus europseus, 
Talpa europsea, - 
Vespertilio myotis, 
Didelphis virginiana, 

• Mus alpinus, 

Rattus, 
Cricetus, 

• Hystrix cristata, - 

• Castor Fiber, 

• Cavia Agouti, 
Lepus timidus, - 
Capra ovis, 

Sus Scrofa sinensis, 

• Phoca vitulina, 

f Monodon J^arwhal, 
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- We have here a double series, an increasing and a decreasing. 
The first ranges from man to the Virginian Opossum ; the second 
continues from the Opossum to the Celacea, The intermediate 
members of the first series are, first, the apes, then the makif 
(Lemur), then the plantigrade or digitigrade carnivora, and; 
lastly, the insectivorous genera of Erinaceus, Talpa, and Vew 
pertilio. In the second series, the links are filled up by the Rob 
dentia, of which the hare tbrms the passage to the Kuminantiaj 
to which follows the Pacliydermata, which pass through the 
Phocse into the Celacea. Thus the relations of the spinal cord 
to the brain in these animals, entirely coincide with their other 
natural afiinities. Some writers, it is true, have regarded their 
affinities differently, making the bat succeed to the makis, and 
the phoca to the plantigrades. But, in the determination of 
these affinities, we must not be swayed by a few of the more >^_ 
obvious external marks, but by the whole internal as well as ex- ^fl 
temal conlbrmation. Upon such a basis these animals will as- ^^H 
Bume the order that we have given them above. The only ana* ^^ 
logy of the bats with the makis is in the pectoral mammae ; and 
the phocte are intimately unconnected with the cetacea through 
the genus Manatus, 

By this, however, I am far from asserting the mammalia can 
be ranged in an uninterrupted series, according to the propor- 
tions of the brain to the cord. Even in the above list, deviations ^^1 
arc found from such an order. This is owing partly to the re- ^^H 
lative breadths of these two organs not being exactl)' indicative ^^^ 
of their relative masses ; and to the circumstance of the number I 

of individuals in which the masses are determined with precision 
being still too small to. justify the formation of an exact series. 
Only, if these defects were supplied, it might be expected that, 
in order to preserve the scale of natural affinities, the vacuities 
of the ascending and descending series should be filled up. It 
cannot be doubted, for example, thai, in the sloths (bradypus), 
the brain, compared with the cord, is smaller than in the makis 
and the uppermost of the carnivora. They are, however, im- 
mediately connected with the makis, and must be placed in the 
eeries between the lemur and ursus. If the proportional breadths I 

■ e£ the organs were as 100 to 300, the descending series from ^^ 
Itiui to the opossum would change Into two others, one from mad ^^H 
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to the sloth, the other from the bear to the opossum. Farther 
hiqniries would like^iHse disclose other intermediate series. Such 
interruptioiis of the principal series are, however, quite corres* 
pdndent to the laws 6f natural affinity* They would only 
transgress these if interposed members gave rise to recurrent 
series in one of the two principal ; if, for instance, an animal 
wbk^ according to its natural affinities, succeeds to the sloth, 
should, from the proportion of its brain and spinal cord, stand 
above it. But I do not believe that such a genus can be found. 
. As every genus and species, not only of the mammalia, but 
also of the other vertebrated animals, has a certain proportion 
between its brain and spinal cord, in the same manner each part 
of the brain, especially the cerebellum, bears a definite propor- 
tion to the other parts. Hence we might deduce further speci- 
fic and generic marks ; and one day we may be able to distin- 
guish the whole of the vertebrata by the numerical masses and 
dimensions of the parts of the encephalon, and range them from 
this character according to their natural affinities. The relation, 
it is true, varies in different individuals of each species, but there 
are limits which it never exceeds. 



Analysis of the Labradorite Felspar Jbund in the Trap-Rocks 
of Scotland. By Captain Le Hunte. Communicated by 
the Author. 

Silica, . • . . . 54.674 

Alumina, 27.889 

Lime, 10.600 

Soda, 5.050 

Potash, . . . . . 0.490 

Magnesia, 0.181 

Protox. of Iron, .... 0.309 

99.193 

The specimen analyzed was found near Campsie, in a por- 
phyritic greenstone. It was in the form of long narrow crys- 
tals, nearly transparent and colourless, of a foliated structure, 
and vitreous lustre. Its specific gravity was 2,689. The larger 
crystals frequently present a flat conchoidal fracture^ which first 
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^Hftduced me to su&pect that it was not l^elspar. From the great 
^H difficulty that \ experienced in procuring the mineral in a pure 
^H Mate, the analysis was made upon a small scale ; but it was re- 
^B ^ted with nearly the same result. It appears, then, that this 
^H jQin^ral is labradurite, with the best analysis of whicli the for& 
^H lloing nearly agrees. The large crystiils of labradorite that are 
^H ^bedded in trap-rocks are very much cracked, and so impure 
^H ttiat they cannot be employed for analysis. 
^M ' About two miles to the west of the village of Milngavie, near 
the road between Glasgow and Strathblane, there is a very re- 
markable brown porphyritic trap, that contains large and beau- 
^— tiful crystals of yellow labradorite. These crysta,ls are cracked, 
^H and when heated, present numerous brown spots, wbicli show 
^■that they are not pure. The following is their composition :— 

f 

All the analyses of labradorite that have hitherto been i 
diSer a little from each other ; same agree with my first analysis M 
while one of Klaproth's differs but little from the last. It iy I 
probable, that, owing to its structure, labradorite has geldoi9 1 
been examined in a pure state. 

The chemical characters of labradorite enable us to distia^ I 
guish it from felspar, even when the quantity for examinatit^ J 
does not exceed a grmn. For this purpose the mineral, in ihp I 
state of an impalpable powder, is treated with weak muriatif».| 
acid in a watch glass, and gently healed fur an hour. The gq- f 
lution is then evaporated to dryness, and the saline residue i^ I 
heated until the excess of acid be expelled when it is redissolved ' 
in water. To the clear solution, when warm, a few drops of j 
oxalate of ammonia are added, which produces a precipitate qf J 
oxalate of lime if the mineral be labradorite, but does not prg 
<diice a precipitate if it he pure felspar. 

Dr Maeculloch mentions, that the glassy felspar which lie fouw 
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at Sky frequently resembled labradorite. I have seen many' 
specimens from that island to winch the latter name must 
be applied. The mineral, which g^ves a porpliyritic aspect to 
some of the pitchstone of Arran, appears to be glassy felspar ; 
as far, at least, as I can judge, from having examined a very 
small fragment of it. The porphyroidal traps, on the western 
boundary of the Scotch coal district, more frequently owe their 
structure to the presence of labradorite than to that of felspar. , 
This last mineral, wilh its usual characters, very rai'ely occurs 
in them. We frequently indeed find a while, opaque, foliated 
mineral, destitute of lustre, which has generally been called 
felspar; but I have procured both lime and soda from this 
substance ; therefore it has, in some cases at least, been impro- 
perly named. The trap-rocks appear to contain other minerals 
which resemble felspar in many of their characters, but differ from 
it in composition. One of these, which I found in tlie neighbour- 
hood of Stirling, is of a red bright colour, opaque, foliated, and has 
a silky lustre ; from the small quantity of it which I could procure 
I could only determine, that it contained a good Jeal of perox- 
ide of iron, and a little hme. The analysis of another was pub- 
lished some time ago by Dr Thomson, who called it Mornite. 
It ia very remarkable that the composition of mornite is precise- 
ly the same as that of the first specimen of labradorite that I 
examined, excepting that it does not contain an alkali, but it 
contains a quantity of protoxide of iron, exactly equivalent to 
the soda in labradorite. The external characters of mornile and 
labradorite must also be very ^milar, tor the mineral dealer from 
whom Dr Thomson procured the former, when I showed him my 
specimensof the latter, immediately called them mornite. I have 
not seen this mineral, which was found in a trap-rock in the north 
of Ireland. The granitoidal traps of tlie Scotch coal district, 
on the contrary, very frequently present well characterised crys- 
tals of felspar, and rarely labradorite. They often, however, 
contain a white mineral, which, through a great extent of rock, 
does not present any of the characters of felspar, but rather re- 
sembles a zeolite; and these difi'er very much, in all their cha- 
racters, from those which contain felspar. It would be easy to 
arrange the granitoids, from their external characters, into threey^- 
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daBBes, and to give thetn very expressive names, if the mineraU, 
ivbich they contain were well known. The unieoloured cryetal- I 
line traps occasionally contain labradorite, and the presence c£, 
this mineral may account for the soda that has generally been 
found in them, as well as in Iwsalt, to which they are closely al- 
lied ; but it does not, in some cases, account for the whole of the 
soda, so that they probably contain other minerals, of wjjich this 
alkali forms a constituent part. I have analyzed two of these 
rocks, that contained labradorite, and the analysis differed but 
tittle from those of some basalts. The neighbourhood of Glas- 
gow affords some very fine specimens of columnar trap, which 
all contain labradorite. The range of large and regular columns 
that stands on the side of a wooded hill, a little to the south d, i 
Strathblane, is well known. It is composed of a dark green trapj J 
ra- greenstone, containing crystals of that mineral. The same 
may be said of the black basalt, that forms the remarkable hori- 
zontal columns, near Altmarry turnpike, on the road from Glas- 
gow to Drymen ; and also of the columns that are found in more 
than one place on the Kilpatrick and Cathkin Hills. So that 
labradorite is probably one of the minerals of which basalt i 

^H^Aen composed. 

^^B I have made these remarks upon the situations in which I 

^^Rave found labradorite, because I believe that we cannot at- 
tempt to arrange the trap-rocks, or give them expressive namesj 
until we are better acquainted with their composition. The pre- i 
sent nomenclature of these rocks is very defective, and, not be- 
ing formed upon any fixed principle, it cannot be improved. 
The names must either be multiplied to such an extent as 
render them very burdensome to the memory, or be applied so 
loosely, as always to require a definition. The short and simple 
terms now in use have not the flexibility which names, applied 
to objects that are constantly varying in their characters, should 
possess. It would be better to employ in geology, as often aa 
possible, compound descriptive names, that would indicate the 

EGrrni-ture and composition of rocks. Such names would, in many 
be shorter than those now employed, as they never would 
re a definition ; and, when formed upon a fixed principle, 
might be multiplied without loading the memory. As far 
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as the trap-rocks are concerned, they can be accurately named' 
in this manner only ; lor we frequently find among them rocks 
of the same composition, but differing in structure ; and, on the 
contrary, their structure is often tlie same, when their composi- 
tion is different. They are easily arranged in a few classes, by 
their external characters ; and the class to which the rock be- 
longs may be expressed in a single word, while its composition 
may be denoted by two or three. There are some cases in 
which we should still be obliged to use arbitrary terms ; but 
this should not induce us to reject tlie only principle upon 
which an expressive and convenient nomenclature can be formed 
for the greater number of these rocks. I have long been in the 
habit of using those compound terms in a district which presents 
trap under a great variety of forms ; and I should mention the 
mode that I have adopted, to render them as short and expres- 
sive as possible, but that my observations and experiments on 
the subject are far from being completed. 



Physit^ogictd Investigations arising jTom, the Mechanical 
Effects of Atmospherical Pressure an the Animal Frame. By 
John Dalton, F. H. S. 

A PERIOD of a century and a half has elapsed since the inven- 
Ijonsof the barometer and the air-piuup. In this time the weight 
of the atmosphere, its elastidty, its specific gravity, and many 
other properties, have been ascertained espcrimentaUy with al- 
most mathematical precision. The weight of the atmosphere, that 
quality we have more particularly to consider in the present 
essay, is not constantly the same, as is proved by the rising and 
falling of the barometer. It varies in this part of the earth from 
j'jth to ,'j^thofthe whole weight at certain times; but those varia- 
tions are gradual, so that it requires some days or weeks before 
the weight passes from one extreme to the other. On an average 
the weight or pressure of the atmosphere amounts to 14^ lb. on 
each square inch of surface of the earth ; and, as fluids press 
equally in all directions, every square inch of surface, whatever 
may be its position, must be subject to the same pressure. The 
surface of the human body, as well as that of animals in general, 
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has to sustain this pressure ; and it will be found by calculation^ j 
that the whole surface of a middle-sized person, will have to sup-j 
port from 15 to SU tons of pressure all acting inwards, and havH 
ing no other mechanical tendency than that of squeezing or com*' 
pressing the materials of which the body is composed into a lesti 
compass. 

The above is a statement of facts, all of which I believe to bat \ 
incontrovertible. But a very difficjlt question arises out of tbem^" | 
How is it that the animal frame is utterly insensible of the whole, 
or of any part of this enormous pressure upon it ? Id ordinary 
we feel no pressure on the surface of our bodies, either external 
OT interna] ; neither when the barometer is stationary nor whea. 
it is in a most fluctuating state, I have never met with a satJM i 
feetory answer to this question, and I doubt whether such a ons | 
fcae ever been given ; yet it must be allowed to lie one of import- 
[jDce, both as it affects the physiology of the animal and vegeta- 
fiffle kingdoms. Having had occasion for a few weeks past to 
nimitlate on this subject, some new views have occurred to me ; 
and it is the object of the present essay to unfold tbem, in 
order to elucidate the phenomena arising from aerial pressure oa 
Ae animal economy more especially. 

It is pretty well known thai the specific gravity of living men 
general, is less than that of waier. Mr Robertson, formerly, 
librarian to the Royal Society, procured an apparatus for tha 
purpose of determining the specific gravity of the human body* 
He chose ten men promiscuously for the purpose. Of thea^ 
three were found very nearly of the same weight as water, odb 
being a httle heavier, and the other two a little lighter than wat 
let; two others were found only about. 8 the weight of waterj 
but the other five were of intermediate specific gravities, Th* ^ 
average of the ten was, height 5 feet 6 f inches; weight, 146 Ibs.^ 
Specific gravity, 891 ; bulk, 2.618 cubic feet. From this I think 
We may safely infer that the body of a full grown living man, 
when plunged over bead in water, will be found upon the average 
to be nearly .9, the weight of an equal bulk of water, 
• It is remarkable that all the component parts of the animal 
'frame, at least of the human subject, are severally specifically 
Iteavier than the whole body, with the exception of air. Bone, 
muscular flesh, blood, membrane, &c, are all heavier than water ; 
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animal fat is jKrhaps the lightest of the components, but even 
this is heavier specificallj' than the whole man upon the average. 
Bone from the leg of a calf I found to be 1.24 specific gravity. 
The lean of beef (raw) I found 1.045 specific gravity. Blood 
is from 1.03 to 1.05 specific gravity according to circumstances. 
On the whole, the solid and liquid parts of the body, examined 
after life is extinct, would appear on an average to be somewhere 
about 5 per cent, heavier than water. 

That part of the volume of man which is exclusively occupied 
by air, and which may therefore be considered as adding nothing 
materially to the weight of the body, consists of the air-tubes 
and air-cells of the lungs, the trachea or windpipe, the mouth 
and other appendages. It is not easy to ascertain the medium 
volume of air in the lungs of any individual. Messrs Allen and 
Pepys found the air remaining in the lungs of a man after death 
somewhat exceeded 100 cubic inches. I found formerly that 
after a full inspiration I could blow out 200 cubic inches of air 
from my lungs, but was then quite exhausted. My ordinary in- 
sjnrations and expirations amounted each to about 30 cubic 
inches *, 

Judging from the above facts and considerations, I should 
be disposed to conclude that the medium volume of air in the 
lungs of a middle-sized person would not be lees, but rather 
more, tlian 100 cubic inches. Besides the lungs there are no 
other receptacles for air, I believe, in the body except the sto- 
mach and bowels, which are occasionally more or less inflated 
with portions of air either from the atmosphere or other sources. 
If we allow 150 cubic inches for the volume of air contMued in 
the whole man when entirely immersed in water, it will be as 
fair an estimate, perhaps, as can be made. But it may be ima- 
gined by some that the whole substance of the body is pervi- 
ous to air ; that the skin, the flesh, the blood and even the 
bones, may be imbued with air, somewhat in the same manner 
that water is, and yet have no cavities or cells in which the air 
is collected into a visible volume. Whether such an idea has 
ever been entertained or discussed I am not aware ; but I pre- 
sume no one has succeeded in determining either the nature or 
the quantity of the air so enveloped in the system. We shalL 
* Memoirs, voL iL (Nen- Series, p. !!)■) V 
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how examine how far such a notion is countenanced by the pre- 
ceding statement of facts. 

^According to the preceding table of Robertson, the average 
bulk of the ten men was 3.618 cubic feet, 4.500 cubic inches 
nearly; but of this volume 150 inches according to the above 
estimate were air, and the remainder 4350 inches were solid and 
liquid parts of the body. Now the average specific gravity <rf 
those parts of the body has been estimated above at 1.05 when 
examined as dead matter : this would make their weight equal 
to 4567 cubic inches of water ; whereas it was found by actual 
weighing, to be 146 lbs. as per table, = 4044 cubic inches : hence 
the observed weight was less than the calculated weight, a por- 
tion equal to the weight of 523 cubic inches of water, or more 
than one-ninth of the whole weight of the body. 

Here is a discrepance that demands an investigation. Cum 
Robertson's table of the specific gravities of men give too low 
an estimate ? This is not hkely ; every one knows that the 
human subject generally floats in water till the lungs become 
filled with that element,— a proof that the body is lighter than 
water; and many persons are observed to swim with the whole 
head constantly above the surface of the water. 

Have we overrated the specific gravities of the component 
parts of the body ? I think not : bones, and flesh, and blood 
are certainly ail heavier than water, some more, some less. 

Has the capacity of the lungs for air been underrated? X 
cannot imagine that any one wilt contend that the lungs uf ft 
middle-sized man will hold, at a medium state of inflation, six 
times the volume of air we have assigned. Upon the whole, I am 
inclined to believe the true explanation of the difficulty will be 
found in this, that the substance of the body is pervious to air, 
and that a considerable portion of it constantly exists in the 
body during hfe, subject to increase and diminution according 
to the pressure of the atmosphere ; in the same manner as it 
exists in water : and, further, that when life is extinct, this air 
in some degrE»; escapes and renders the parts specifically heavier 
than when the vital functions were in a stale of activity. 

The facts that water absorbs air of all kinds, that the quan- 
I Uty of the air absorbed is proportioned to the pressure and den- 
nttty of the gas, whether it be alone or mixed with other gases. 
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and that certaiu laws of equilibrium take place, by wliic! 
acquires that state in which it is disposed aeither to give out 
DOT to take in any more gas, have beec abundantly proved by 
Dr Henry and myself. M. Saussure has shown the like for 
other liquids, aad for a great number of solid bodies. It may 
be seen, too, in my Chemistry, vol. i, p. 236, that a bladder, which 
is generally considered as an animal membrane, least pervious 
to air, may be filled with one gas, and being some time exposed 
. to the atmosphere, it will be found to continue full blown as at 
first, but the contents will be chiefly atmospheric air. Messrs 
Allen and Fepys, in thinr ingenious and excellent essays on respi- 
ration, have proved that when a Guinea pig or a pigeon is con- 
fined for an hour, more or less, in a mixture of hydrogen and 
oxygtn gases, in proportion as 78 to 22, a large portion of azotic 
gaa is found in the residue, and an equal portion of hydrogen 
disappears. They ascribe this change to effects of respiration, 
but it appears to me more probably due to the principle we are 
advocating ; namely, to the egress of azotic from the whole body, 
and the ingress of hydrogen in lieu of it, in consequence of with- 
drawing the external pressure of the former and substituting 
that of the latter. 

When the palm of the hand is placed over the top of the 
receiver of an air-pump, and the air is exhausted, the pressure 
of the mr on the outaiile is scarcely felt, but the inside is swollen 
and feels as if it was drawn or sucked into the receiver. Thus 
the senaation is on the inside and not without ; but there is 
within, and the consequence is a tendency of the air in the hand 
to escape into the receiver, which occasions the pain and swell- 
ing. It is thus also that the issuing of blood in the surgical 
operation of cupping is effected. 

Though it does not seem of much consequence what the 
pressure of th^ air may be on the animal frame within certain 
limits, yet sudden changes must always be accompanied with 
uneasy sensation. CHmblng mountains, or ascending in a bal- 
loon, removes a part of the atmospheric pressure from the body ; 
this causes the air in the body to tend outwards, and sometimes oc- 
casions bleedings. To supply oxygen to the lungs, a greater 
volume of air must be breathed, and this seems to produce an 
acceleration of the pulse. On the other hand, by descending 
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or 40 feet deep into the water in a diving bell, the pressura 
the air upon the body is iocreased inwards ; pains in the ears ■ 
felt from the difficulty of suddenly restoring a disturbed' 
'equilibrium ; but if the descent is slow and interrupted, time is 
given for the air to enter ibe pores, and the pain is less sensible 
To what hmit warm-blooded animals could bear rarefactioD of 
air so as to subsist, has not, that I am aware of, been determiik- 
ed with much predsion. Ascents in balloons ha\-e been mada 
till the atmospheric pressure was reduced more than one-half. 
Formerly I found that a mouse couUl subsist in ^th of atmo- 
spheric density and seemed not to have suffered much ; but upon 
reducing tlie density below jth, the animal was convulsed and 
expred immediately, notwithstanding the air was instantly ad* , 
mitted. I 

If the view we have expounded in this essay, in r^ard \a 
the action of aerial pressure on the animal frame, be correct, 
it may be inferred, that the pressure admits of great latitude ; 
perhaps an animal could subsist under the pressure of half an at- 
mosphere, or of three or four, or more atmospheres. The uneasb 
ness and danger would be found in the quick transition ; if time ii 
sllowed for the air to enter the body, and to escape from it, the 
transition is gradual, and the sensation arising from it impeF> 
ceptible. The animal economy would be adapted to it, hke A 
in the transition from a cold to a warm climate. It may hero- , | 
after be found, what length of time is sufficient to adjust the I 
equilibrium, and whether this subject is any way connected with 
certain diseased states of the body. As far as regards the ab- 
solute pressure on the body, and our insensibility of it generally, 
this question will be met by the argument, that the wr withia 
the body, by its elasticity, sustains a corresponding pressure 
from without ; but this only accounts for our alleviation from a 
small fractional part of the whole exterior pressure. The great- 
er part must still be supported by the body ; and we must have 
recourse to the great in compressibility of matter to account for 
our inseusibility of pressure. Canton found that water, pressed 
by one atmosphere more than ordinary, only exhibited a reduc- 
tion of jj5to'1' P^'^'- of '1"^ whole; if the same rate, applied to 
the compression of the human body, the reduction or compres- 
Mon of the size of a man, 4500 cubic inches, would only be ^th ■ 
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of a cubic incfi, for the weight of an additiooa) atmosphere. 
Now as the body consists of solids and liquids of almost in- 
compressible matter, and there is only a small part of the vo- 
lume consisting of elaslic fluid that is compressible, no mate. 
rial change of volume can take place, but on the sudden tran- 
sition from one atmospheric pressure to another ; and unless 
a change of volume take place, we cannot feel any pressure, 
either inward or outward. The phenomena of the water ham- 
mer shew, that the particles of water are hard, as they strike 
each other like flint and steel ; and it is exceedingly probable 
that other bodies, solids as well as liquids, are constituted in 
like manner. A general pressure on the system, then, only in- 
creases ill a small degree the attraction of the ultimate particles, 
and it is met by a corresponding increase of repulsion from the 
atmosphere of heat ; so that the system remains as nearly as 
possible the same, and unaffected by such pressure. 

I can scarcely forbear observing on the present occasion the ab- 
surdity of those who remark, that all people might swim, and that 
it ia only from fear or ignorance of the art that some fail in the 
attempt. When we see that some persons are heavier Ihan water, 
and others only ,8 of that weight, it would be just as plausible 
for a piece of deal to upbraid a piece of lignum vita with the in- 
ability to swim from fear, or from want of skill in the art, which 
the deal considered of easy acquisition. — Manchester Memoirs, 
vol, V. New* Series. 
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LAW OF THE niBBCTIVE POWER OF BAO* I 

: EXTENT TO weiOH the maonbtic inj I 

tSHIKD FOR UBASURINO UISTANCEfi. 



yvn the Uniform PermeahilUy of' all known Subsiatxrs to (A« J 
Magnetic Iti/tuence, and tli-e ApplkatUm of tkejact in En- I 
gineering and Mi7iing,for the Determination of the ThxA- | 
neas ofSUld Substances not othericise Measurable. By the 1 
HcT. William Scoeesby, F. R. S. Lond. & Edin., Correft. ] 
pondenl of the Institute of France, Sjc. &c. Communicated J 
by the Author. Concluded from p. 334 of precrding Vol, 

|<NVKSTIGATION OP TI 
MAGNETS, AND 1 
FLUBNCB MAY Bl 

S. A HE law of the directive power nf bar-magnets, at differi 

dittances, was the next subject of investigatii 

Coulomb, I believe, was ihe first to establish, by the test (rf 

satisfactory and consistent experiments, the previously assumed 

law, that the force of magnetic attraction and repulsion is m 
i;^e inverse ratio of tlie squares of the distance. The applica- 
Ijion of this law to the investigation in hand served at once to 
• Terify the law, and to render the results of my experiments of 

reneral application. In regard to the comparison of distances, 
^t appeared to me to be of considerable advantage to estimate all 
■distances in lengifcs of the bar made use of, by nhich the re- 
■•ults for any oni; bar became applicable to all other bars of a 
■.proportional form and quality, and state of magnetic energy. 
tAnd such, therefore, witfi a certain modification, afterwards 

found to be necessary, was the measure constantly adopted. 
Placing now the magnet in tlie direction of the east or west 

I point of the compass, or at right angles to the magnetic meri; 
Aian, I proceeded to ascertain experimentally the deviations pro^ 
duced, either by the same pole constantly, or by the mean of 
the acijon of each pole alternately, first at the distance of one. 
length, and then successively at other distances to the extent <^i 
ten lengths of the bar. 

Preparatory, however, to a general a])ptication of the results 

thus obtained, it will be useful to ascertain by calculation the 

actual force exerted by any magnet on a compass at different 

I difitances, according to the above law of attractions. 

I VOL. XIII. NO. XXV. — JULY 1882. c. 
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When the bar is placed in the prescribed position, with 
north pole at the distance of oiie length from the compass, then 
the action of the south pole, tending to counteract that of the 
north, will be in the inverse relation with the nearest pole of S' 
to 1*. That is, if the force of the nearest pole be called 1, then 
the force of the remote pole will be inversely as 4 or ^th, which 
being in the contrary direction to that of the nearest pole, re- 
duces its action to ^ ths. In like manner, at two lengths of the 
bar, the force of the nearest pole being now inversely as the 
square of 9 or jth is reduced by the remote pole at three lengths 
distance, the action of which is inversely as the square of 3 or 
yth ; hence ^^ — ^ ^ s> representing the actual influence or 
general resultant of the whole of the magnetic forces in the 
magnet acting upon the compass. 

But we may obtain a general expression for all distances, 
«ther in lengths or fractions of lengths of the bar. 

Let F be (he influence of the nearer pole at the distance a. 

Then will -^ represent the influence at the distance x, and 

==f, ^ counteracting bifluence of the remote pole at the dis- 
tance JTT- 

Hence the resultant influence if 

As the force F, however, being the separate action of a pole 
not practicably separable, is not a quantity that can be imme- 
diately ascertained by experiment, this expression requires to 
be extended so as to connect it with the value of the assumed 
force: — 

Let R be the resultant influence of a magnet on the compass 
at distance a, and, in the first instance, let a be equal to x. 

Then B = Fa'-?.Siin = P^itt 



+ !'■ 
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a»+i 



m 



Therefore F = R -^ 



+ 1 



Hence, 
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The nature of the forces acting upon the needle, at various 
distances, with the general resuks, and a reduction of th^se re- 
sults to other ratios, are exhibited in the following Table. 
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these general resultants ought to be proportional ti 
tajtgents of the angles of deviation produced by the magnet at 
tlie respective distances. For, since the compass is acted ui>on 
siniultaneously by forces * in two directions, that is, at right 
angles to each other, that of the earth, which may be considered 
as uniform, and always in the direction of tlie magnetic meri- 
dian, and that of the magnet varying as to intensity, but as to 
direction, being always at right angles to the other, — Ihe mea- 
sure of the variable force will be fairly given by the tangents 
of the angles of deviation produced in the needle. If, there- 
fore, the law of the magnetic force as to distance be correct, 
that the action of either pole diminishes in proportion as the 
squares of the distance increase, then the tangents of the ob- 
served angles of deviation applied inversely to the general result- 
ants, ought, on this hypothesis, to give the same product for all 
the different distances. 

In order to verify these deductions, and to obtain a practical 1 
rule for determining the quantity of magnetic influence at al) J 
distances, however remote, a careful series of experiments wa^M 
made with the two-feet bar magnet and one of Eater's five-indi I 
compasses at the several distances of one to ten lengths. 

The following Table contains the observed deviations, as pro 
duced by each pole of the bar, with the application of the tat 
gent of the mean of the observed deviations to the reciprocal o 
the magnetic force acting on the compass at the respective disJl 
tance, so as to produce the ratio, which was expected to be u 
form, in the sixth column. 

* Though tbe forL'es ore more iu number Ihau two, it is only neL-essai^ 
conaider the resultuita of the Ibrcee in each direction. 
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As the results in the 6th column appeared to differ too con- 
siderably to be at all satisfactory, the last three columns were 
added in order to determine the real nature and extent of the 
apparent discrepancies. Taking the mean of the ratios at 
74000, in round numbers (which was found to be sufficiently 
near the truth), and applying that in a contrary way to the 
magnetic forces belonging to the different distances, the column 
of" calculated tangents" was obtained, the resulting angles of 
, which, with only one or two exceptions, correspond with those 
obtained by experiment within the probable limits of error of 
observation *, 

■ The compass employed being onlj graduated to 30* of (degree, and 
. without any vernier, it required some habit and attentJon to observe the an- 
gles within such small litnits as those indicated bj the coluoui of difierences* 
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These results, however, though sufficiently uniform and con- 
astent for most practical purposes connected with the present 
investigations, were not so entirely satisfactory as to be received 
as conclusive. For the difference between the observed and cal- 
culated deviations at the first distance was by far too considerable 
to be ascribed to any ei-ror of observation or other accidental dr- 
cumstancej since it was proved to be occasioned by some con- 
stantly acting cause, because of a similar discrepancy being al- 
ways found to occur through an extensive series of experiments 
with many different magnets. 

The discrepancies beyond the mere errors of observation were 
at length discovered to be mainly owing to Ihe adoption of ex- 
act lengths of the magnets as integers of distance, instead of the 
length of the interval between what may be termed the ybci g^ 
attractioit in the north and soulli portions of the bar. For, al- 
though the principal energy of a well constructed and well mag' 
netized bar \a doubtless at the extremities, yet a considerable 
though rapidly diminishing power necessarily prevails jcithin 
the extremities. The aggregate or resultant action, therefbi 
of the varying iniensitiea of either half of the bar may be 
ferred to a particular point or focus, which, through the 
plication of the foregoing law of attraction, may be detcnnint 
by approximation experimentally. 

In order to determine the position of the foci of attracti(H» 
ID a three-feet bar-magnet (A) of very superior construction, I 
assumed, in the first instance, the Jbcal length to be 2 feet 10 
iOches, considering the foci of attraction to lie an inch withii^ 
the extremities of the bar. In this case the " Difference" in xbA 
int length, which in the preceding instance was S," 14', {Col. 9.)|i 
*asnow reduced to less than one-half. A focal length of 2 feet' 
9 inches was then tried, when a further reduction of error was 
observed. Lastly, 1 assumed the distance between the foci to 
Ibe 2 feel 6 inches, and then the results were most strikingly 
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Ibe S feet 6 inches, and then the results were most strikingly ^^M 

eoQsistent and satisfactory. ^^| 

The following Tables exhibit the results of the first and last ^H 

Mries of these experiments. ^^M 
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TABLE ofthi Eesults oUainedwhen the exact length of the Bar was 

made the integer of distance. 
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Table ofResuUs with three feet Bar-magnet^ when the distance between 
the foci was assumed to be ^feet 3 inches. 
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• The distance of the magnet from the compass at the first length, it 
wiU be observed, is three inches leas than the assumed focal length. This ap. 
parent difference arises from the measurements of distance being taken as 
the interval between the centre of the compass and the nearest extremity of 
the magnet, instead of the nearest focu* of attraction in the magnet lying 
three inches within the extremity. 
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In all my previous experiments, whicli amounted to 
fifieea to twenty series, the tangent of the angle of devia 
at the distance of the first length of the bar, was always c 
derahly less than the mean of the column of ratios, because of 
I the assumed length between the foci of the magnet being too 
I great ; but in this last series, for the first time, the tangent be- 
longing to one focal-length's distance is somewhat too great, 
which might seem to indicate that the assumed length was now 
too small. Where, however, all the ratios at other distances are 
found to coincide so very closely, the small difference in the first 
tangent must be referred to a peculiar cause, which, the greater j 
discrepancies with shorter magnets eventually enabled i 
detect. 

In the foregoing investigations on the magnetic forces acting 
upon a compass, the attractive and repulsive actions of the same 
pole of the magnet on the different poles of the needle have been - 
considered as a simple and not a compound action, because a 
most cases, excepting at short distances, they so combine as to pR)L« 
duce almost exactly double the effect of either influence separate 
ly. This double effect, therefore, which for simplifyir 
vestigation may generally be considered as the result of a single 
I force, cannot, in the case of a short distance, and with a large 
I com pass- needle be so considered, without being the occasion of 
a very perceptible error. For although the north pole of a 
magnet, when placed at a considerable distance from a compass, 
in the direction of its east or west point, will attract the south 
pole of the compass, and repel the north pole with ecjual energy, 
the same magnet, if placed very near the compass, so as to pro- 
duce a great deviation, will then have a difference of energy, as 
to its attractive and repulsive influences, because of the attracted 
pole of the needle being much nearer to the magnet than the 
pole which is repelled. Neither will the mean action of these 
two forces be the same as that of the force belonging to the dis- 
tance as measured from the focus of attraction to the centre of 
the compass. As, for example : 
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Let M, Fig. 4f, he a magnet, of which F is the focal point, 
aiid C a compass at the distance of at least four focal lengths. 
Let n s be the position of the needle under the influence of ter- 
restrial magnetism only, and n' s' the position whicli it assucnes 
under the action of the magnet. Then the action of the nearest 
pole F is represented by the sum of the squares of the distances 
F *" and F n' inversely, which does not, in this instance, mate- 
rially differ from the sum of the squares of the distances F i and 
Fn inversely. 

But in the case represented in Fig. 5. the result is far other- 
wise. Here the bar M, placed at the distance of om focal 
length, occasions such a great deviation of the needle that a 
very considerable increase of action on the pole s! is gained, be- 
yond the diminution of action sustained by the pole n\ — the 
increase of force being in the proportion in which the sum 
of the reciprocals of the squares of the distances F *' and F n', 
expressed fractionally, exceeds tlie sum of the reciprocals of 
the squares of the mean distances F a and F n *. 
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apei, the sum of the aquarea of F « 
FC and C». In the triangle F^ 
Iquare? F i' and F n', is equal to ti 
lines *n and s'l'irepreaeiitingthe 80 



P n, is equal to twice the squares of 
for the Kame reaaon, the sum of the 
; the sijuares of FC and Cj'. But the 
needle revolving on a centre, are equal. 



But the nature and extent of this disturbing influence will 
be more evident, if we work out the case represented in Fig. 5^ 
exhibiting the effect of the first disUnce of a l^inch magnet (C) 
of 10 inches fbcal length, the powers of which, to the extent of 
six lengths, are exhibited in the following TaUe. 

and FC common to both ; hence twice the squares of each must be equaL 
Therefore the sum of the squares of F«, Fn, and the sum of the squares of 
F /> F »' being each equal to the same thing, must be equal to one another. 
Though, however, the sum of these several squares are equal — not so their 
reciprocals,, as is dearly shown by working out the case referred to in Fig. 6. 
Or, take a more simple case : 

X/et FC sa 4, and.C « r= 3 ; then the fi- 
gure F « C, being aright-angled triangle, 

FC 4 C« bF«, which gives F«» 5. 
If the needle be now brought into the line 
FC, then F*' will be (4-3) = 1 ; Fn^ 
=: (4 + 3) =s 7; and FC, as before, «. 4. 
Now, the sum of the squares F s and F n 
rx 25 4* 26 is 60; which is equal to 

2 2 

2FC +2Cs =: 32 + 18 being also 6a 

^2 2 

In like manner, F y +F»' = l« + 7* 
t» 601 Thus, ns before stated, the sum of the squares of F « F n', and the sum 
of the sq[uares of F x' Fn' are equal, each amounting to 60. But noiwthert' 

t 9 /■ 05 

mpncak. TheredprocalsjofF* andFn ^ s 26 and 26, or ^ and 

and ^ their sum being ^ But the reciprocals of F s' and F»' (wm 1 and 49) 

axe ^ and - their sum being ^ + ^ ~ ^ Hence;, whilst the sums of the 
two sets of squares are equal, their reciprocals are found to be in the relatimi 
of ^ to ^, or as 1 to 12 nearly. 
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No. of Focal 
Lengths. 


Distance of 
the nearest 
1 Poleftom 
theCompaM. 


Deviation by Katbk'i Compaii. 


Tangent. 


Ratia 


Eadipolaof the 
Magnet 


Mean. 


1 
2 


Feet. Inches. 

9 

1 7 


ns56 26 
«8 62 20 

»al3 48 
«»14 S6 


o / 

|59 23 
|l4 12 


168979 
25304 


16898 


13664 


3 


2 5 


n» 6 2 
«« 5 10 


1 5 6 


8925 


13770 


4 


3 3 


n=: 2 14 

«=: 2 30 


1 2 22 


4133 


13777 


6 


4 1 


n» 1 15i 
«==: 1 19 


} 1 17t 


2248 


13794 


6 


4 U 


n^ 47 
«s 46 

Mean of 2 1 


1 46i 
rO 6, rg'ectin 


1352 

ig No. 1. s 


13759 


r 1 


c 13759 


No. 1. repeated with a small compass, with a needle of 1 


Y% inches. 


1 


9 


n as 56 ).- j,f, 
,^56 30 r* ^^ 


146870 


14687 



Now, the position represented in Fig. 6. is that of No. 1, in 
the first line of this table, in which the magnet was placed at the 
distance of one focal length from the compass — ^not from the 
centre, but, in this instance, measured from the focal poles of 
the needle w, s. 

Therefore the distances F s and F n are each =z 1 ; and F's 
and F^w the distances of the remote or counteracting pole are 
each = 2. But owing to the considerable length of the com- 
pass needle, and the great deviation which occurred on this occa- 
sion (namely 69° 23'), the actual distances of the two poles of the 
needle from the nearer focus F were ^ and ^, and from the re- 
mote focus were 1^ and 2^. Let us now see what relation of 
forces these distances afford in comparison with those belonging 
to the distance 1 and 2. 

Firsty As to influence of the magnet on the compass, whilst 
the needle is in the meridional position s /?. 
The distances F* and Fn being each = 1, their combined 
jnSuencc will be inversely as 1* + 1* or f, which represents the 
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wliole force of the nearer focus of the bar which would act on 
the needle in the position n s. 

Again, the distances of the remote focus F'a and F'n being 
each XT 2, both their influences will be inversely as 2', thai 
is 4 or *; the reciprocal of which, i, represents the respective 
forces. And 7+^ — 7 represeuts the counteracting force operat- 
ing on the needle in the position n s, at tlie distance % Hence 
~ — 1^= I represents the resultant influence of both foci, or 
of the whole bar in the given posLcioQ. 

Secondly, As to the actual influence exerted by the n 
net in the deflected position of the needle s* n'. 

The distances F !/ and F «' being ^^ and {^ = 4 ^°*^ a' their 
squares, representing the inverse power of their action, are ^ and 
" Hence the reciprocal representing the attractive Jbrce is *; 
and the rec^rocal representing the repulsive Jbrce is ^ Then 
S + M = i?S + ^ = ^ o"" ^' "'''<^*' represents the whole in- 
fluence of the nearer Jbcus in the actual position, V n', assumed 
by the needle *. 

Again, the distance F' *", in the case before us, was found to 
be 1^, and that of F'n' = 9^, or || and ^ = y and '^, the 
squares of which are ^ and ^. 

Hence the reciprocal representing the attractive Jbrce is 
and the reciprocal representing the repul&ive action is ^. Then 
^ + ^=:^-t-^=:^ — the whole influence of the remote 
Jbcus, or counteracting forces, in the actual position, ^ «', as- 
sumed by the needle. 

Hence ^ - = = S - Sa = S "?'««i" the 
Bultant influence of both foci iu the deviated or actual position 
assumed by the needle, whilst the excess of this above the as- 
sumed force in the position n a = -^, indicates the quantity of 
power gained by the magnet in consequence of the length of the 
compass needle. 

* It is here assumed that the attractive and repulaive forces are parallel to 
each other, which is not the case ; hence the lestilta obtained, though suHi- 
dentl; near for our present object, can only be consltoeA aa B.■p^^OT;lK^a^.^5lx^t. 
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Reducing, now, the fraction -^ to the same denominator a> H 

the above, we have ^^^ as the resultant influence of the whol* I 

bar in the assumed position n, s. Therefore the entire or resul- I 

tant force acting upon the needle, in the deflected position n', /i ■ 

is lo the force in the assumed position n, s, as |J^^ ^° uiisH' ** ■ 

as |- to ^ nearly. If, then, we apply this proportion lo the ob^ I 

served'deviationof No. 1. (series in page 108), 59° 23', the Ian-- I 

gent of which is 168979, we have J : ^ : : 168979 : 144839, I 

: 56° 23', which, it is satisfactory to find, corresponds very ■ 

\ nearly with the deviation observed when a very small compaw M 

«fas substituted for the large one ; in that case, the angle formed' ■ 

by the needle, as near as could be observed, being 55" 45'. I 

Still, however, the deviation thus reduced is found to becond- I 

I 4erab]y greater than that given by a mean proportional, namdyt I 

j 64°. The cause of this difllarence is probably to be found in the I 

I peculiar direction, F*', of the strongest force, which evidently -I 

s notstrictly tangential to the meridional position of the needlei'B 

" but must operate more favourably for overcoming the directiva I 

force of the eartli, than if, acting in the direction ^M, it wei<*>l 

precisely at right angles to the terrestrial magnetism, , *fU 

Since now the calculated deviations of the three feet magnef ' 
(Table, p. 24), as obtained from the mean ratio 121600, are 
all, except the first, within the hmits of the possible error of ob- 
servation ; and since the ratios obtained from experiments with 
the twelve-inch magnet (Table at p. 108) are all, with lhe"excep- 
tion of the first, uniform within the probable Hmits of erroi^'^ 
— whilst the discrepancy at the first focal length has been suffi. 
ciently, I trust, accounted for, — the position of the foci in both 
these magnets may be considered as rightly determined *. For 
all practical purposes, therefore, connected with the proposed 

* Though I have hitberto spoken of a Rx^d Lind deterniinate focal posttie 
KpTEcenting the whole of the magnetic forces of either half a regularly n 
netized bar, yet I ara aware that that very focal posilion will l>a liable to** 
miaU variation at nerg tharl discaoces, in such cases being ntarar t 
mity than the calculated position. Nevertheless, at distances beyond t 
length of the msgnet, no alteration in the position of the fad, I spprehei 
will be discernible In practice. 
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method of measuring the thicknesB of solid substances, a suffi- 
cient approximation, we find, njay be readily obtained by expe- 
riment, for tlie position of the foci of attraction in any regularly 
I magnetized bars what 

' Hence the law of the directive power of bar-magnets, at any J 
distance, however remote, may be considered, I apprehend, 
satisfactorily determined ; 

ITT? _az- + i 

t before stated, representing the 
klbrces in the magnet, at a 



R. ': 



. * + 1' 

2sultant action of all 1 
iny distance, in measures of its foe 
Irlength, or in fractional parts of such measures, on a companil 
l< mtuated in the line of the longer axis of the magnet, and bearl 
ing east or west from each other. And hence the directive force n 
of all magnets, of proportional intensity of power, must be ai 1 
the direct ratio of their focal lengths ; so that if a bar of 1 iodi 'I 
focal length will produce a given sensible action on a compasi] 
(suppose of 5'), at the distance of 12 feet, — then a bar of 2 feet 1 
focal length, proportionally strong, will produce the same dt^- J 
viation at 24 feet, a bar of 3 feet focal length at 36 feet, or on^l 
of 6 feet interval between the foci of attraction, will produce t 
similar sensible deviation at the distance of 72 feet. 
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8. The foregoing investigations enable us satisfactorily to d^J 
termine The extent io zchlch thU method (^ascertaining distancA\ 
•may he carried. 

As the directive power of different magnets, similar as to 1 
proportions and quality, is very nearly in the relation of th^Kj 
lengths § 1. (9) 6; and as the accuracy of different wel]-coif!J 
structed compasses, as to their capability of indicating very mSEj 
nute quantities of magnetic influence, may be considered to \ii\ 
in the relation of the lengths of their needles, — it is evident thaXf 
there can be no assignable limit to the application of the methoc 
of ascertaining distances now proposed. For, by increasing th^l 
length or number of the magnets, and improving the quality or 
increasing the dimensions of the compass-needles, atill further ^ 
and more extensive applications of the principle will be obi { 
tained. 
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A few of the results, however, with ordinary conipasseB and 
tnoderate-gized bars, may be useful, as illuslralive of the faciliiy 
ijf employing the magnetic influence practically for the purpose 
proposed. 

With a single straight bar-magnet, and tempered only at the 

' ends, and a pocket-compass of only 1 j inciies diameter, distances 

of four times the length of the bar may be determined to within 

1-lOth of the wliole, and shorter distances to a more considerable 

degree of accuracy. ■ 

With the same single bar, and a Kater's compass of 5 inches 
in diameter, distances of about six times the length of the mag- 
net may be determined within a very moderate limit of error, and 
an extent of even ten lengths of the bar may be measured to, 
perhaps, a tenth of the whole. 

Two similar magnets placed parrallel to each other, a few 
inches asunder, will indicate, within the same limits of error, 
distances of nearly a length and a half more remote with the 
pocket-compass ; or with a Kater's compass, distances from two 
to three lengths greater, when the deviations are very small. 

Four bar-magnets of a similar kind will produce, on the Ka- 
ter's compass, about the same deviation at 'iQjbcal lengths, as a 
single bar produces at ten focal lengths — thus affording, with 
three feel magnets, a tolerably correct measure of the thickness of 
any solid intervening substance, of about 4fl feet. But the same 
magnets will produce a sensible effect on the compass (namely, 
a sum of deviations amounting to Z) at the distance of no less 
than 33 focal lengths, or 82 feet ! 

These results, however, which are taken from the observation 
of the effects of bar-magnets on a compass acted upon by the 
whole force of terrestrial magnetism, will be greatly modified, and 
vastly extended, when the directive force of the earth on the 
compass is partially neutralized, by the proper arrangement of 
one or two small magnets in juxtaposition. For, extending the 
influence, therefore, to t!ie greatest possible distance with a given 
apparatus, such an arrangement will of course be used. 
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But I proceed to give the particulars of a few experiments 
!jy which the extent of influence expected to be produced na^ 
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r amply verified, and, by wliich an increasing influence, unded 
improvett arrangements, was progressively produced. A 

The first experiment in which any very great distance WM 
attempted, was made with four straight bar-magnets of two fe^ 
in length each (two of them, however, were very weak, antll 
added little to the result), with a view of endeavouring to con- 
vey the magnetic influence through my own house. The coom 
pass, in this instance, was placed outside of the northern, oM 
main back-wall, a. little above the level of tlie dining-room floocff^ 
and the magnets were placed on the south side of the southenii 
or main front-wall, a little belowi the level of the dining-room 
floor, — so that the magnetic influence, if it should affect the 
compass, might pass, not only through the intermediate space 
of 25 feet 6 inches, but, at the same time, through the two prii 
cipal walls of the house, and obliquely through all the joists 
the floor, with other interposing substances. In order to render 
the compass as susceptible as possible, the directive force of the 
earth's magnetism was very greatly diminished by a neutralizing 
magnet placed near it; whilst, in each experiment, the magnets 
on th& opposite front of Ihe house were simultaneously turned, 
with their analogous poles the same way, so as to influence the 
compass by the sum of their action. Three sets of experimenta 
were now made, when the results gave an amount of deviaiionit 
of 0" 9ff, 0° 15', and 0° 15'. Whilst the compass, with its neifc-- 
tralizing and directing bar were undisturbed, the magnets were' 
brought round into the back garden, and placed at the distance 
of 25 feet 6 inches from the compass in the opposite direction, 
in which there was no interposing object ; — the deviations now 
produced by changing the poles of the magnets simultaneously, 
were, in this position, very nearly the same as before, being, on 
each of three successive experiments, 0° 15'. This was decided- ^ 
evidence of the great extent at which the directive power of Utitf 
magnet is capable of influencing the compass, and indicated 
that the measure of distances, even within a quarter of a degree 
of deviation, or less, might be accomplished with considerable 
precision. 

On subsequent trials, however, a visible action on the com. 
pass was produced by the influence of a pair of two feet mag- 
nets only, at much greater distances, 
I VOL. XIII. KO, XXV. — JULY 1832. H 
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The compass, in the next trial, was placed upon the library 
chimney-piece, and the needle so far neutralized, that its vibra- 
tions were reduced from 13 to 8 per minute. A pair of two 
feet magnets were then taken to the farther extremity of a bed- 
room on the same floor, separated from the compass by the 
width of two rooms and a lobby, with two brick-walls, book- 
case containing books, &c. ; and there, in a parallel position, 
and about 10 inches asunder, presented to the compass. Their 
action, though at the distance of 31 feet 8 inches, was quite evi- 
dent and measurable. The amount of the influence of their 
poles, in a mean of six sets of experiments, was 0^23'^ *• 

Having at this stage of my experiments obtained a beautiful 
pair of magnets (A), before referred to, from Sheffield, construct- 
ed under the kind superintendence of Mr Abraham, I was en- 
abled to accomplish every thing which my calculations had anti- 
cipated. These magnets measure exactly 3 feet in length, 2^th 
inches in breadth, and |th of an inch in thickness. They are 
made out of the best cast-steel, and tempered throughout, — the 
^ids, after the whole was hardened, having been reduced to a 
gdd colour, and the rest of the bars to a blue. The following 
table exhibits their powers in combination, as they lie in their 
case, 4 J inches asunder, in that reduced state of magnetism pro- 
duced by being repeatedly placed in unfavourable contact ; when 
magnetised, however, to saturation, their action on the compass 
is still more considerable. 

• In very delicate experiments, it is found to be advantageous to the ac- 
tion of the compass gently to tap the glass with the point of the finger ; 
without this precaution, the friction of the needle on its point may be pro- 
ductive of connderable discrepancies. 
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Force of the 
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R=l. 


Tangent 
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of 210000. 
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Wilh these magnets the following experimcDts, shewing their 
influence through solid substances, were made. 

Near the engine-house of the Liverpool and Manchester Rail- 
way, I found a very favourable position for trying the effect of 
the magnetic influence on the compass, through a solid mass of 
freestone rock in situ. In the place referred to, the rock is ex- 
cavated in two parallel positions to a considerable depth into the 
solid. Between the two is a solid septum 31 feet 5 inches in 
thickness. The magnets being placed on the one side, and the 
compass on the other, the position of the needle, (which happen- 
ed to be so nearly parallel to the wall as to require no directing 
magnet), was observed, and then the opposite poles of the mag- 
net were presented, which occasioned a deviation of about J of 
a degree. The experiment was repeated several times with a 
very uniform result, affording a mean deviation, being the sum 
of the action of the north and south poles, of about ac of a de- 
gree, whilst the calculated deviation corresponding with the total 
distance of 32 feet 1 inch, viz, 31 feet 5 inches of rock, and 8 
inches, the distance of the centre of the compass from the rock, 
was 19". 



On a subsequent occasion, I attempted to transmit the mag- 
netic influence through about (iO feet of rock near the same place 
as that of the above experiment; but the quantity of " live^ 
iron •'" on the spot, consisting of locomotive engines perpetual- 
ly passing to and fro, produced such frequent changes on the 
compass as to defeat my object in this experiment. In conse- 
quence of this disappointment, I sought in my own premises for 
a situation suited for my purpose, which the sloping nature of 
the ground in front of the house readily presented. Placing the 
magnets in the front garden, and the compass within the house 
in a cellar kitchen, the magnetic influence bad to pass obliquely 
through an extent of soil, stones, and brick-walls, of no less 
than 61 feet, in order to act on the compass. But even at this 
distance its influence was very perceptible. The mean of six 
experiments indicated a deviation under the action of the oppo- 




' The proiimity of atationary iron has no injurieus influence on eiperi. 

:■ of thia kind whatever ; but iron in motion, if sufficiently near to act 

upon tho compaaa, muat necesaarily produce an unequal influence, 1 



ofdti known Substances to the Magnetic Influence. 117 

»te poles of 0^8', whilst tbe calculated action, at 24^ focal 
lengths^ or 61 feet 6 inches, was found to be 0°.^JM The 
influence of terrestrial magnetism was now partially neutralized 
hj the juxtaposition of a small magnetic bar, when a series of 
five experiments gave a mean of 0**.4f '. Another series of six ex- 
periments, with an alteration in the position of the neutralising 
magnet, gave a mean deviation of (f.5\\ The reality of the in- 
fluence, therefore, under these circumstance, through a distance 
oi 61 feet of earth, stones, and bricks, was unquestionable. 

ilesults strikingly satisfactory were also obtained, on subse- 
quent trials, in the south of Ireland, with the two feet magnets, 
(B) through solid masses of Umestone-rock. The following ab- 
stract shews the surprising coincidence of the '* observed^ and 
^^calculated results." 



X}]l8XRyXO RSSULTS. 


Calculatbo Results. 


DiflRsrenoe 
of Observed 
and Calcu- 
lated results. 


MeMored 
Dbtance. 


Number of 
Observa- 
tions. 


Mean De- 
viation of 
both Poles. 


Number of 

Focal 
Lengths. 


Equivalent 
Distances. 


Expected 
Deviation. 


Feet. In. 
24 9 

40 5 

43 9 


12 

8 

10 


/ // 
9.10 

3.10 
1.36 


15 
24 
26 


Feet. In. 
25 

40 

43 4 


/ // 
9.32 

2.23 

1.54 


0.22 
0.47 
0.18 



III. THB PRACTICAL APPLICATION OP THB MAGNETIC INFLUENCE 
IN ENOINEERING AND MINING OPERATIONS, IN ORDER TO THB 
DETERMINATION OF THE THICKNESS OF SOLID SUBSTANCES 
NOT OTHERWISE MEASURABLE. 

The foregoing investigations, defective as they are in attain- 
able accuracy, are nevertheless amply sufficient for the practical 
application of the present method of determining the thickness 
of solid substances^ not otlierwise measurable. 

The cases in which this mode of measuring distances seems 
to be most particularly suitable, and where, it appears to me, 
its application might often be of conaderable importance, chiefly 
occur in mining. 
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In luiinelling, for instance, through rock, and working from 
different shafts, this method of measuring the intermediate dis- 
tance would often relieve the engineer from much anxiety, and 
the miner from much personal risk, when the opposite workings 
come near together. For altliough practical men, who have 
been well experienced in mining operations, in that particular 
kind of rock, may make a tolerable guess of the distance be- 
tween the two " head-ways " previous lo their breaking 
through, yet, it is well known, that very experienced engi- 
neers have often estimated the interposed rock at some yards in 
thickness, when, in reality, it has not been more than as many 
feet. Blasting, under such a false supposition, it may be well 
imagined, might be attended with the most fatal consequences. 

A very serious accident, that had well nigh proved fatal to 
two very deserving men, happened in the working of the rail- 
way tunnel under the town of Liverpool, which will very well 
illustrate the present case. This tunnel, which is 2250 yards 
in length, was excavated not only from the extremities, but also 
from Eix or seven intermediate shafts. The person entrusted 
with the superintendence of the working department, being a 
practical man, was aware of their near approach to a junction, 
and arranged a signal with the opposite parly previous to their 
making an intended blast. But the workman charged with this 
duty, it would seem, did not beheve that the junction was bo 
near, for whilst the confiding " overlooker," and a companion 
on the opposite side, were listening to the sound of the picks, 
the thoughdess miner, without ^ving the signal, applied the 
match, when the force of the discharge, instead of re-acting, ex- 
ploded forward about the defenceless heads of the unfortunate 
individuals in the contiguous head-way. Most providentially, 
they escaped with their lives ; but they were severely wounded, 
their faces permanently blackened by the penetration of unex- 
ploded gunpowder, and both of them suffered the loss of an 
eye! 

In this instance, had the distance been accurately determined, 
which it might have been by the magnetic influence to within a 
quarter of an inch, they never would have attempted a blast un- 
der such perilous circumstances, or at least no man would have 
been so reckless of the safety of hia fellow- work men, as to have 
made the discharge without a sufficient warning. 
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AoDther important application of the proposed method of as- 
certaining distances, is in the working of mines. When ap- 
proaching an old working from a different shaft, or the veige of 
an adjoining mine — perhaps a different property, — many re- 
gons might exist, such as an accumulation of water, "fiH^. 
damp,'' Sic. why the separating wall should not be perforated*, 
whilst, on the other hand, the value of the ore or bed of coal 
Plight be such as to render it desirable to approach as near as 
consistent witli safety, No means, however, heretofore known, 
would enable the miner to ascertain with accuracy the thickness 
^ the interposing wall ; whereas, by the proposed method, wiien- 
ever the two sides of the wall were attainable, the thickness, 
within given limits, might easily be determined. And the cases 
are by no means unfrequent, in which a magnet, under proper 
precautions, might be safely carried into an old working 
taining fire-damp or water, though the breaking through into 
that working might be attended with most mischievous or evi 
dangerous consequences. 

In mining beneath the sea also, or under the bed of a river, 
the same principle (substituting a dipping-needle for the com- 
pass) may be easily applied, so as to determine the thickness of 
tbe stratum of earth or rock forming the roof of the mine, and 
iadicaUve of the sufficiency of the protection against overwhela*, 
ing waters. 

Many supposabie cases might occur in engine^lng, or in or- 
dinary architectural works, in which the principle before us 
would have important application. Suppose, for instance, that 
it is proposed to build a spire upon the tower of a church, or 
any other heavy superstructure upon a given wall, but it is not 
known, from the want of embrasures or windows in some of the 
ndes of the tower, whether each portion of the basement be 
sufficiently strong to sustain the additional weight. Instead of 
perforating the wall, where no ordinary means exist of ascer- 
taining its thickness, which might be laborious, and perhaps m 
blemish to the interior, the magnet would readib- give tin 
thickness to the greatest desirable accuracy. In like manner, i^ 
engineering, the thickness of walls, or beds of rock, not otheiw 
wise determinable but by actual perforation, might, in mostn 
supposabie cases, be measured by means of tlie magnetic devi 
tions. 
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Tilt verifying of masonry or brickwork executed by contrac 
and not sufficiently inspevted, is another application of this 
principle which might very often be useful, by enabling us, 
without injury to the structure or finishing, however delicate, 
to determine the thickness of almost every portion of the blank 
walls wilh almost perlbct accuracy, 

Mr George Stephenson, the talented engineer of the Liver- 
pool and Manchester railway, suggested another application, 
which, he conceived, might frequently he exceedingly useful in 
the working of coal. In many cases it is the practice of the 
collieis to run two parallel drifts through a great extent of 
coal, leaving between them a wall, from 10 lo 20 feet ihick, 
for the support of the roof, but which it is desirable should not 
he thicker than necessary, to prevent the waste of labour and 
Loal. In this arrangement, which is often adopted when the 
roof is loose, so as not easily to be supported, it is a matter of 
great practical difficulty to prevent an undue encroachment upon 
the limited thickness, that the safely of the roof be not endan- 
gered. In such a case, the apparatus for the deviation might 
be applied with much advantage, and the thickness vended, as 
occasion might require. 

An engineer in extensive practice in Scotland, who recently 
visited Liierpool, and happened to be present at the " railway 
area" wht^n I was trying the magnetic influence through a great 
body of solid rock, expressed his exceeding delight in what he 
witnessed, and mentioned several instances, in bis experience, in 
which the present process would have been of incalculable ad- 
vantage. Two of the cases it may be satisfactory to mention. 

In an extensive colliery, with the general management and 
working of which he was entrusted, a horizontal drift, designed 
for carrying the water off the mine, by conveying it to the well 
of the pum ping-engine, was stopped up by the falling of a por- 
tion of the roof. This circumstance, which completely put a 
stop to the chief operations of the mine, occasioned them great 
anxiety and perplexity, from their utter inability to determine 
the extent of the fallen rock. Not knowing how small that ex- 
tent might be, they did not dare to clear any part away below 
tlie stoppage, lest the water should burst through and overwhelm 
tlie workmen ; and to attempt to clear il from the upper part,;. 
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where the water had risen within a yard of ihe roof, was a mat- 
ter of much ditltcult)^. Nor did the examination of the upper 
part, by the engineer himself lying flat in a float, and pushing^ 
himself forward by his hands against the roof, give him any bs> 
tisftction, further than this, that the portion of fallen rock being 
•olid, must be shaken withablast, as affording the only means of 
clearing away the obstruction. This hazardous experiment, after 
much delay and anxiety, was at length undertaken and cleverly 
accomplished; and, fortunately, the obstruction proving to be very 
partial, the water made its way through the disrupted materials. 
But it was a mere chance, as they knew nothing of the thick- 
ness of the fallen masses. Had the thickness been many times 
as great, they never could have ascertained how long it would 
have been safe to have worked below the ohstruction, nor when a 
blast at the upper part would have been the most advantageous. 
This, however, the magnetic deviation would have enabled them 
readily to determine, and then they would have proceeded at 
once to the most proper measures, and been relieved from the 
greatest embarrassment 

Another case which he mentioned was more important. Is 
the sinking of a coal-mine near the Frith of Forth, it was re^ 
quired, on one occasion, to run two parallel drifts or tunnels be- 
neath this arm of the sea. It was essential, in this work, that 
Uie two drifts should be near each other and parallel, but, for 
the success of the future operations, they must not perforate the 
separating wall. When, however, the tunnels had proceeded a 
considerable distance, the workmen, misled by some mistake or 
neglect on the part of the superintending miner, broke throu^ 
the septum, and the whole work, which had been conducted ack 
tar at a great expense, was rendered entirely useless. Here^ 
then, was an instance in which magnets could have been em- 
ployed with the greatest facility, and must have been eSectual 
in preventing the accident which ruined the work. 

Though many more cases may easily be imagined in whidk \ 
the process before us might be of important application, enough, 
I trust, has been said to prove that it is not a mere matter of 
philosophical curiosity, but is capable of becoming of extensive 

and practical utility, 
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It stili remains for me to describe the requisite apparatus, 
with the preparation of the magnets, and to offer a few isugges- 
tjons for carrying into the practice of raining, &c. the principles 
developed by the preceding investigations. 

The apparatus necessary for the pracrical objects in view are 
chiefly a pair of bar magnets, tempered throughout, of 3 feet or 
upwards in length ; another pair, say of 12 inches, correspond- 
ing in quality, temper, and proportions; a compass (the one 
employed for mining operations will do), with two or three other 
articles, of simple structure, hereafter to l}e described, which 
may be made by any ordinary artizans. The preparation and 
determination of the powers of the magnets will be the first step 
in the business. 

The bars having been magnetized to saturation, will require 
to have their directive powers and foci of attraction determined. 
Previous to this, it will be prudent to place them upon one ano- 
ther for a few moments, with similar poles contiguous, not in 
contact, but separated by a sheet of paper, or other thin sub- 
stance, in order to disperse or neutralize any excess of magnetic 
energy which they might not be able permanently to retain. 
Without this or some similar precaution, t!ie intensity of the 
magnetic energy of the bars will be liable to diminution in the 
course of the experiments, so as to prevent satisfactory or in- 
deed useful results. The position of the foci of attraction may 
tlien be easily determined. And in accomplishing this, for ordi- 
nary practice, it will only be necessary to try the deviation at the 
first three or four lengths. Assuming the focal position, as in the 
experiments heretofore made, at ^'jth of the whole length from 
each extremity, we shall generally, in properly magnetized and 
well-proportioned bars, be very near the truth. 

But, by the way of example, let the position of tiie foci of 
attraction of a three-feet bar, or of a pair of such magnets in 
combination, be required. The assumed position of the foci of 
attraction, at j'jth the length within each e.vtremity, will give 
2 feet G inches for the focal length, and 3 inches for the distance 
of each focus from the extremity. The first focal length, be- 
cause of the measurements being from the centre of the com- 
pass to newest end of the magnet, instead of ihe nearest focus, 
will be 2 feet 6 inches — 3 inches — 9 feet 3 inches. The se- 
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r bond 9 . 8 4- 2 . 6 =: 4 feet 9 inches ; the third 4.9 + 2.6 = 

7 feet 3 inches, &c. Find now the mean deviations, by obser- 

vatioD, of the two poles of the magnet at these several distances, 

^aDd multiply the tangent uf the deviations by the reciprocals of 
Ifae relative forces before determined (Tables at pp. 99 and 115); 
hhen, if the assumed position of the foci be correct, the numben 
Aus obtained will correspond very nearly with the tangent of 
the angle of the greatest deviation, as well as with each other. 
If, however, the tangent of the greatest deviation be less than 
these remoter products, then the assumed position of the fo<i 
will be too near the extremity of the magnet ; but if the nearest 
tangent be vert/ much greater tlian the rest (we speak here of a 
3-feet magnet), then the position assunietl will be too far from 
the pole. As, from principles already explained, the first tan- 
gent ought to be somewhat greater than the products of the 
other tangents*, it will be desirable, when a tolerably close ap- 
proximation has been obtained, to verify the result by trying 
the deviations at greater distances. 

What has been now suggested for the determination of the 
fboi of attraction, is equally applicable to two or more bars ia 
fised combination, or at a given distance, as to single bars. A 
convenient arrangement, represented in Fig. 6, designed for the 
safe keeping of the magnets and their employment in practical 
operations, will be well adapted for giving fixedness of position 
during the determination of llieir powers. Here, the magnets 
Al, A2, are laid in parallel grooves in a case about four inches 
apart. C, C, are the neutralizing conductors of soft iron, which, 
uniting the opposite poles of the magnets when not in use, serve 
to preserve their energy uninjured, a a are two pieces of wood 
fitted into grooves in the centre of the case, of ihe same size a« 
the conductors. Such is the arrangement when the bars art 
required to be neutralized, and always when unemployedi 
When required in the mine, it is only necessary to change the 
position of one of the bars end for end, so that the two similar 
poles may lie contiguously, at the same time removing the con- 

• On account oflhis differeBce being ao great, when short ninffneta, oiverj 
long rompass needles, are employed, the jft-irt length must bcrejected from the 
Jesuits, and the appruiimation for the focal position be dctennined by the 
observations at the more remote diutaoces. 
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the groores at a a, and substituting in their stead 
Af pieces uf wood ; by this means the magnets are retained 
t^vtlr in iheir places, and the whule apparatus kept together. 

Whilst thus retained in their case, the powers and the focal 
lunitwn of both bars together are determined, so that their con- 
vKlioa in practical operations is exactly the same, A table of 
ihrir powers (after the manner of that given in page 115) may 
then be calculated, and the bars forthwith employed as occasion 
may require. 

But I proceed with some suggestions for the practical appli- 
cation of the foregoing principles and investigations in mining 

In all cases where both the level and direction of the work- 
ings or mines are known to be the same, or in which the differ- 
ence can be satisfactorily ascertained, the application of the 
proposed process for determining the thickness of interposing 
substances, will be sufficiently plain from what has already been 
stated ; for, in such cases, a single observation of the deviation 
produced by the action of one or more magnets wiU be sufficient 
to show the distance betwixt the magnet and the compass. 
When the direction of the separating wall lies nearly north and 
south, so that the compass does not require any directing mag- 
net, the table of deviations already calculated for the magnets 
in use will enable the miner generally lo judge with sufficient 
accuracy of the distance, without the trouble of bringing the 
magnets round to make the corresponding experiment*. And 
even where a directing or neutralizing magnet is employed, it 
would not be difiicult to come at very satisfactory results by the 
employment of the smaller set of proportional magnets (propor- 
tional as to dimensions and directive power), so as generally to 
render it unnecessary to remove the bars from one mine to the 
other. For if the two pairs of bars were constructed at the same 
time, of the same quality of metai, and of similar temper, there 

' Should the proposed plan of measuring the thickness of tocIl, &c. be 
brought into general practice, it would be useful and important to have tables 
cDQBtructeil of the form of that in page 35, shewing the ratio of deviations for 
magnets of different degrees of energy. A series of tables, forlnalance, migbt 
be calculaCed for every degree, or for every two degrees, of deriatton at dm 
focal length, from 5S or 00 to 75 or 80 degrees. 
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Fivoutd be liltle difficulty of giving them a directive power, wlijcbi l 
at considerable distances, in reference to their focal lengths, 
would be very nearly, or almost exactly, the same ; and, indeed, 
were there some little difference in the magnetic intennitj of the 
two sets of bars, it would be no difficult matter to ascertain the J 
relative force of each, and to obtain sufficiently accurate results^. 1 
by calculation, accordingly. The appropriation of the result^ 1 
obtained from the smaller set of magnets for the delerminatiooj I 
of the distance of the larger magnets from the compass, whei^ I 
the same deviation was produced, would be most simple — the' \ 
measure of the distance given by the smaller magnets being to 
the real distance through the rock, as the focal length of tha 
smaller is to that of the larger magnets. If, indeed, the smalle^. i 
magnets were a foot, and the larger three feet in length, the 1 
distances at which they would produce equal deviations, suppoB^ J 
ing their magnetic energy proportional, would be just as one ta 1 
three. 

Another method might be adopted for reducing the observed 
deviation under a neiitrahzing or directing needle to the ratio iq 
the table of deviations, which is by finding the number of oscil- 
lations of (he compass needle in a given time, after its adjust'^ 
ment in the mine, and by comparison with its ordinary vibra- 
tions under terrestrial magnetism only, calculating the relative 
magnetic forces contending against the action of the magnet *, j 
But this method being troublesome, the former is to be preferred J 
for ordinary practice. , I 

As in many cases, however, the comparative levels or direc-i 1 
tionsof the two workings might not be satisfactorily known, a. 
single experiment, though it give the distance between the com, 
pass and the magnet, will not be sufficient to determine the nearesli J 
approximation of the two contiguous mines; but the nearest I 
approximation, 1 apprehend, may be very well determined, and I 
at the same time, — a matter of no mean importance, — the com- \ 
panson of level and direction, as well as the distance of the 
workings. It may be useful, however, for the sake of perspi-' 



■ Here the intensitisB of the magnetic forces, under different cimimstan. 
\, will be proportional to the aiguarea of the numbera of barizontal oicill^^ 
ns in equal times. 
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cutty and practice, to con»dET tliiR application of the principljH 
under three separate cases. ^| 

. Cask I Where the liwl o/ Ihe minex is hiovn fu he the sami-, hut-i ■ 

Ihe ilireclion is dotibiful. fM 

In this case it is only necessary to apply the magnets in otflfl 
of the mines in a given poatioti, and then at the same horizonttf ■ 
level of the other, (say on the floor of the mine, or at any pu^'a 
ticular distance above), to try the deviations of the compass idM 
moderate intervals, from side to side, directly across the head- 
*ay, when, from the observation of the greatest deviation, the 
point nearest to the magnets may be ascertained. One precau- 
tion, however, will be necessary. If the direction of the com- 
pass-needle be not exactly at right angles to the position of the 
magnet, then the greatest deviation will not occur at the nearest 
point but a little beyond, towards the place where the action of 
the magnet is most perfectly tangential*. Hence, it will be 
generally advisable, not only to adjust the needle of the compass, 
hy a. directing magnet, as near as may be to a right-angular 
position with the magnet (as shown by the known magnetic 
portion of each mine), but also to repeat each experiment with 
both poles of the magnet alcernaccly presented to the compass, 
ao as to obtain the difference of deviations of the two poles 
at each position of the compass. In order to conduct this ex- 
periment with the greater facility and uniformity of effect, the 
simple apparalus represented in Fig. 7, Plate V. of preceding 
volume, formed out of a piece of board, may be useful. 

C is the compass, and D a direcimgTa&^tt sliding in a groovie^ J 
which is so adjusted as to its distance from the compass, thaV^ 
the needle may assume a position parallel to the straight edgET ' 

* Ab thia circumBtmice might in somt; caaea ni^caaion b cooEidemble error, 

if only the cleviation by one pole were taken, it would be useful to have the 

means of ascertaining the eitent of error capable of being thus produced. 

This would he givea by a table of the powers of the mBgnela, culculHted from 

the tinet of deviation inatead of the timgetUn, which nould shew the distance 

of the magnet from the couipaas, as pkced at right angles to the needle in 

ta deviated poaition. At great distances, however, no material miatBte can 

I arise from the neglect of this source of error, — the powers of the sines and 

' tangenti being so nearly 'the same in deviations under 5 or G dE^reei u to be 

I within the ordinary limits of error of observation. 
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r of the board a a, when that edge is placed parallel to the inter- 
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posed suhstance, the thickness of which is to be ascert. 
The adjusting magnet is then fixed in its place by the thumb- 
screw *, BO as to secure a constant influence, whilst the parallels 
ism of a a with the wall of the mine is presei'vcd ; and, io order 
t to facilitate and secure the preservation of tliat parallelist 
deal plank may be placed directly across the mine against th* J 
extremity of the working, and supported at the required level 
which would not only serve as a table for the compass apparattU^M 
but having nailed upon it a straight batten near and parallel t 
the edge, it would enable the experimenter to bear the compass 
from side to side of an irregular working, and to preserve in 
every part of the distance the parallelism of the straight edge . 
\ aa. Fig. 8. Plate I, illustrates this arrangement. J 

I Suppose T to be the working of a mine, and T' the approxtnl 
mating working, and it is required to ascertaiti the thickness trf ' 
the intermediate mass of rock R. Tiie case of magnets M 
being placed against the middle of the wall, in one of the headn 
ways, the plank F is placed at the same horizontal level on the 
opposite side, when the compass apparatus, guided by the 
batten e e, being carried from side to side, will shew the great- 
est deviation in the position a. Let die magnets be now turned_ 
with their opposite pole towards the compass, (the time for doinf 
which is to be indicated by signal, as about to be suggested), a 
the deviations tried a second time across the mine. If tin 
greatest deviation be in the same position as before, that may britl 
assumed as the nearest point ; if not, the mean of the two postaj 
tions must be taken. 

It is not necessary to describe the experiments more minute 
ly, nor to enter into the management of the apparatus for a 
particular conditions ; for to do so would swell this paper to a 
inconvenient length, whilst the details would be easily antidpi 
ted by a very Uttle practice. It may be proper, however, 
mention, that where the deviations on the removal of the com 
pass continue to increase to the very extremity of the board, o 
to the side of the headway, it will be necessary to cause the mag^' 
net to be removed in the opposite direction, so that the maxi~ 
mum deviation may be satisfactorily obtained. 
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Cask II. — Where ihc direction mat/ he certain, bat the ti-vel doubtful^ 
Here tlie magnet and compass being placed on the known 
line of direction, the compass is moved progressively upward, 
from the floor to the roof of the mine, to determine the greatest 
deviation, which, it is evident, will be on the same hoiizontal 
level as that of the magnet. 

A result, perhaps more satisfactory, might be obtained by the 
use of a needle, suspeoded hke a dipping needle, and traversing 
in a vertical plane. Such a needle being brought into a veriical 
poution by a small directing magnet, would shew by its devia- 
tions the position of corresponding level. 

Case III. — Where both level and direclian may be uncertain. 
In this instance, the magnet being Bxed, and the plank placed 
on the floor of the mine, the compass apparatus is to be car- 
ried from side to side, till the place of tlie greatest deviation 
is ascertained, or the middle between the two positions of great- 
est deviation produced bv the different poles. This will give 
the directional position. The vertical needle being now Irietl 
throughout a vertical line drawn through the directional point, 
will shew by its greatest deviation the horizontal level of the 
magnet, which, being at the same lime in the directional line, 
will indicate the nearest attainable point between the 'magnet 
and compass. The vertical needle, in this and similar cases, 
may bo guided in its transit by a board, with a straight edge, 
or pillar of wood, placed vertically, so as to preserve its paral- 
lelism of position at every altitude. 

It may be proper here to call to mind, that the chief object 
of the processes now described, is the determination of the 
thickness of solid substances not otherwise measurable, and 
not primarily at least, the determination of direction and levels ; 
for the application of the observation of deviations to these 
latter purposes is only expected to afford an approximation, 
in some cases, indeed, a very important approximation, to the 
truth. Where the distance to be measured is small, eay only 8 
or 10 feet, or in any case in which the deviations amount to 3 
or 4 degrees, — the line ol' direction may be very accurately de- 
termined by the middle point between the maximum deviations 
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of the opposite poles of the magnets^ and especially if each maxi- 
mum be itself determined by the mean of equal deviations on 
both sides of the maximum ; in this case I have frequently de- 
termined, at moderate distances, the very point on the cross 
plank, from whence a line drawn at right angles will pass through 
the magnets, consequently the nearest possible distance between 
the magnets and compass. Where the deviations, however, are 
very small, as it will then require a considerable change in the 
position of the compass, laterally, to produce any sensible change 
in the deviation, — the line of direction, or the level, will be pro- 
portionally less certain, though the nearest distance may be suf- 
ficiently ascertained. 

As the person who conducts any experiments on the foregoing 
principles will have to direct the application of the magnets, 
with any chaises that may be requisite as to their poles or posi- 
tion, 'whilst the experiment is in progress, an arrangement of 
directions by ^gnaZ will be necessary; and this may be very 
well accomplished by the blows of a hammer or mall. 

The distance at which any sound can be heard through solid 
substances, will depend both on the nature of the concussion, 
and the quality of the vibrating mass. Through earth, gravel, 
or other lodfee materials, the transmission of sound is very li- 
mited and uncertain ; but through solid uniform rock, direc- 
tions may be communicated by signals to very considerable dis- 
tances. In solid and uniform sandstone, the pick, I understand, 
may be very well heard through a distance of fifteen or sixteen 
yards, whilst the vibration produced by a blast may be percei- 
ved at very great distances beyond. The working of coal by 
the pick may be generally heard sixty or eighty feet, I am told ; 
though no rational determination of the thickness can be made 
from the nature or intensity of the sound, — for a change in the 
structure of the bed, or the interpo^tion of an increased quan- 
tity of moisture, may produce as great an alteration in the sound 
as might be expected if the distance were doubled ! The blow 
of a mall upon an iron wedge set in the rock, may be heard 
much farther than the stroke of a pick, or the blow of the hea- 
viest hammer on the face of the rock, — and this will form a 
convenient arrangement for the purpose of signals. 
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By the use of two elements,-— number of blows and an extra 
interval of time in different parts of the series,— ^an abundant 
code of signals might be arranged within the limits of not more 
than eight or nine blows in successicm*. 

* The following may serve as an illuslration of the method proposed for 
rigfnaHzIng by means of blows. The number might be increased, and the 
signals modified, by employing scratchings with the point of a pick-axe, which 
can be heard at omsideraUe distances, as well as by the method of blows* 



DnECTioKs by the ExPE]UME]rTE& Aksweks or Ikqitiries by the Ma- 
observing the Deviations. 

IndicBtian. 
2. Attention. 



No. of 

UOWB* 



No. of 

IdOWB. 



3. Apply the magnet (N. pole) 

where you are ; as near as 
you can tell opposite me, at 
the floor of the mine. ' 

4. jB0O0fV0 the pole of the magnet, 

and apply it to the same 
spot. 

5. Neutralize the magnets. 

1. 2. Apply the N. pole of the mag- 

net to the middle of the 
working, at the floor of the 
mine. 

1. 3. Carry the magnet to the right 

on the same leveL N.B.The 
distance in yards to be indi- 
cated by the number of suc- 
cessive blows. 

1. 4. Ditto to the extreme right of 

the mine ; same leveL 

2. 1. Ditto to the left, so many 

yards. 

2. 2. Ditto to the extreme left oi 

the mine. 

2.3. Raise the magnet vertically 

firom the floor, so many feet. 

2. 4. Raise it to the roo^ directly 

upward. 

3. 1. Depress it to the floor, directly 

downward. 

3. 2. The experiment is finished. 

3. 3. The experiment is not finished, 
3, 4. Do you un4erstand ? 



nager of the Magnets. 

Indication. 

2. We are attending. 

3. It is done. 



4. It fa reversed. 



& They are neutralized. 
1)2. It is so appUed. 



1, 3. It is so applied. 



1, 4. It is at the extreme right. 

2, 1. It is so applied. 

2, 2. It is at the extreme left. 

2. 3. It is raised as directed. 

2. 4. It is at the roof. 

3. 1. It is at the floor. 

3. 2. Is the experiment finished ? 

3. 3. I understand. 

3.4. I do not understand. What 
do you mean ? 



I 



all known Substances to the Magiietk Influence, Sec. 1$XJ 

And by such a. code it would be perfectly easy for the coOi 1 

ductor of the experiment to give every requi^te direction ft* ' 

the application of the magnets, at any distance to which the , 

blowH could be distinctly heard. ■ 

At distances, however, beyond the hmits of communicable 
vibrations, the application of the magnets must be by precon^ ' 
oerted arrangement. In this case a certain moment of timfl , 
might be agreed upon for the application of the magnets ; and | 
given intervals arranged when the magnets should be reversedj , 
and when neutralized. J 

Though, in the preceding investigations, the equal permcaW-*^ 
lity of solid substances generally has been verified or assumed, 
nothing has yet been stated in respect to the effect of the inter- 
position of metallic iron on the action of the magnet. This sub- 
stance, the action of which on the magnetic needle is so peculiar, 
has indeed been made the subject of very particular and diligent 
investigation, but the results have been intentionally omitted, 
both because these results are somewhat different from all the 
others, and because iron, in a metallic state, is not likely to be 
met with in mining, so as in any way to affect the universality of 
application of the process herein suggested for the measurementn 
of distances otherwise indeterminable 

Thus mucli, however, may be briefly mentioned, that iron, ii 
any state in which it can be had, whether malleable or cast, who- 



4,1. Is the magnet against wall ? 4, 

4, 2. Is the niRgnet neutralizcJ ? 4, 

4, 3. Yes ! 4, 

4,4. No! 4, 

1. 2. 1. Lay aaide the magnet till cli. 1, 2, 

1.2.2. riate the magnet. 1,; 

1, 2,3. Wliith pole of the magnet la 1, 1 

presented ? 2, ] 

2, i, 3. Where is the magnet placed ? An 

'DDITIOXAL aiBUALS T( 

3, 2, 1 i 2, 2, aj a, 2, 3! 2, S, I J 3, 3, a 
%3,1{ 3,3,2; 3,3,Sj Ac. 

I. B. The separation of the number of 
flihle pause lielween each series. 



1- It is i^ainst the nail. 

2, It is neutralized. 

J. Yea. It is. 

4. No. It is not. 

I. May we la; aside the i 
net? 
, 2. Shall we place the magnet ? * , 
, 3. The North jmle is presented. 
, 2. The South pole is presented, 
iwer by signal of other column. , 

%3,3; 3,l,2i 3,2,3; 3,2,3; 

blows hy a comma, denotes a sei)>^ 
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182 On the Pcrmeabilitt/ of known Substances. 

iher in steel tempered or soft, does not prevent the influence of 
the magnet being transmitted to the compass ; but, on the con- 
trary, I have most commonly^found, that the deviations produ- 
ced by the magnet acting through a mass of iron, are greater 
than whennothing whatever is interposed. I have also found 
that the influence ia not interrupted, though the interposed me- 
tal be a mass of hardened steel, nor even when trial was made 
on a body of powerfully magnetic bars, two or three inches in 
solid thickness. When the mass of iron is not otherwise magne- 
tic than as to its magnetism of position derived from the earth, 
then the action of a magnet passetl through its neutral or equa- 
torial plane, is, in all cases, (as far at least as can be inferred 
from very many trials), more energetic than when no such sub- 
stance is near it. This was so particularly the case when the 
magnetic influence was passed through the two double cylin- 
ders and furnace of a locomotive steam-engine (consisting of 
ten successive plates of iron, forming a total of 5^ inches in 
thickness of metal), that it required the magnets to be a foot 
nearer to the compass in free space, than when placed beyond 
the engine, to produce equal deviations. For, whilst the dis- 
tance of the magnets and compass, when the influence was trans- 
mitted through the engine, was 7 feet 8 inches, the distance on 
the open side, producing the same deviation, was 6 feet 7j 
inches*. 

Now this anomaly may be easily shewn to arise from the de- 
velopment of magnetism in tlic mass of iron, through the proxi- 
mity of the magnets, by which the direct or permeable influence 
of the magnet is necessarily augmented ; but that the whole of 
the effect which takes place is not due to this cause, — what is 
generally called " induced magnetism," — but chiefly to the ac- 
tual transmission of influence through the very substance of the 
mass of iron, I have distinctly and experimentally determined. 

• Some worting enjtinecrii, who were present when thia experiment was 
made, were exceeilinglv inquisitive aliout tile cfFucts produceil, watching the 
deviationa of the compass with great aatonisbment. One of them perceiving 
thut the magnet, which was hid from his view by the engine, eqiintl; afiecteil 
the compus as when presented in the open apace, addressed himself to Iiih 
comrade, and made this charat'leristit romark, — " Why, Tom," said he, " it 
s throijgh'tj" 
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June 18 
June 19 
Jul, 3 
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June 16 
July 7 
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Register <^ Natural Appearances. 135 

On the 19th of April 1808 there was a heavy fall of snow 
for four hours. 

1808. — A fine productive harvest, and but little blight. 

Last week in April 1809, very cold, wet, frosty, and unplea 
ant weather. 

May 1809 came in very fine and hot. 

1813. — An immensely productive harvest, and a general J 
thanksgiving for it. 

January 4th 1814, the deepest snow that has been known fi«l 
40 years began, and it continued on the ground for five weeks : at J 
some places the drifts were 15 feet high. The &ost continuad f 
12 weeks to March 20. 1814. 

1816.— From April 12th to 15th snowrem^ned on the grouadf I 
and the weather was exceedingly cold and frosty. 

1816. — September 3d, a hard frost which produced ice. 

1817. — The month of August very wet, succeeded in Septet 
ber by fine harvest weather till November. 

1818. — May 8th, a deluge of rain fell, after which no more 
rain fell at Treveroux or near, till September 5lh, 17 weeks and 
one day, and all vegetation was completely burnt up. 

1819. — October 22d, Snow six inches deep. 

1822. — No rain from May 2d to July 5th, nine weeks of veiy J 
hot days. 

1823. — Rain little or much every day from June 29th to Au> I 
gust 15th. — 47 days. 

1824. — A very wet summer, but not cold ; crops of corn j 
slight of hay heavy. 

1825. — Sold the produce of 12 acres of hops for 5s. 

1820 and 1827.— Two fine summers. 

1828.-^ Very heavy rain every day from July 6th to August! 
14tfa. 

1839.- Thou^ the 9th of April is stated as the day on whiott I 
oat-sowing was finished, yet an experiment was tried, by sowing I 
white gate field with black Tartar oats, on the third of May* 
The weather was much against them at first, but they turned ] 
out very well, and were carried in on the 7th of October, 

Rained more or less every day from the 16th of June t 
20lh September, except on four days, the 23d and 24th of July« J 
and the 3d and 4th of September. 



136 Earliest Knowledge of Gold and Silver. 

The season was not particularly cold, but was the wettest in 
my recollection. 

1830. — -Opened with a severe frost till February, followed by 
a warm dry March, without a storm or a shower. April 1st, a 
fall of snow till noon, whilst a swallow was seen flying about at 
Trevereux. 

1831. — On the 6th of May occurred a most severe frost, the 
young shoots and leaves of the oak and ash were destroyed, 
fruit-trees of all sorts were greatly injured, and even the grass 
was checked to such a degree, that it never recovered from*its 
effects. 

Ice was nearly half an inch thick on the ponds on the comr 
mon. 

A severe frost, but inferior to the last described in its effects, 
occurred on the night of the ^th May 1818. 



Earliest Knowledge of Gold and Silver. — Hesiod. — Scandinor- 
vian Afuseum, — The Patriarchs. — The Book of JoK-^^Accu^ 
mutation of Wealth tvith the Hebrew NaUon.-'^ Accumulations 
in Syria and Persia ; in Greece ; in Rome. 

« 

In the earliest stages of society, so many and such great diffif^ 
culties were opposed to the use of all metallic substances, that 
the discovery and application of them to the purposes of social 
life must have been slow and gradual. 

The most ancient records of our race, the Sacred Writings, 
as well as the works of the earliest profane authors, have, how- 
ever, communicated such intimations of the knowledge and 
adaptation of the more precious metals to the use of mankind, 
as tends to excite curiosity and to attract attention to the sub- 
ject. 

The general voice of antiquity affirms, that gold, silver, and 
copper, or brass (aes), were the first metals discovered ; and 
that they were used partly as ornaments, and partly as instru^ 
ments of war or of industry ; for though, from their softness, 
they were not the best calculated for the latter purposes, they 
were better adapted to them than those implements of flint or 
other hard stones or hard wood, which had been before used by 



Ilcs'iod. — Smndhtavian Museum. 18T1 

the most ancient tribes, and whicU were also found among thei 1 
savage people inhabiting Australia, who were discovered in the) I 
middle of the last century, 

A well-known passage in Hesiod affirms, that, in remote agea^' 
" The earth was worked with brass, because iron had not beetkl { 
discovered ;" and Lucretius bears testimony to the same pur- 
port, in book 5. 1. ISSG: 

" Et prior aeria erat, riuam ferri, coffnitus usus." 

This is confirmed by the implements of copper found in the- 
ancienC mines, which will Iw hereafter noticed, in Siberia and 
Nubia; whose working must have ceased some thousand years 
ago. 

When Brazil was first discovered by the Portuguese, tlw ] 
rude inhabitants used fish-hooks of gold, but had not iron, ' 
though their soil abounded in that metal. The people in His- 
paiiiola and Mexico were, in like manner, unacquainted with 
iron when first visited by the Spaniards; though they had both 
ornaments and implements of gold, and weapons of copper, 
which latter, as we learn from the analysis of Humboldt, they 
had acquired the art of hardening by an alloy of tin. 

rThis subject has been illustrated in Denmark, by opening 
inany Scandinavian tumuli of very remote ages, from which 
have been collected specimens of knives, daggers, swords, and 
implements of industry, which arc preserved and arranged int| 
the Museum of Copenhagen. There are tools of various kinds^l 
formed of flint or other hard stone, in shapes resembling our-' F 
-wedges, axes, chisels, hammers, and knives, which are pr»jj 
Buraed to be those first invented. Tliore are swonis, daggerg^lq 
and knives, the blades of which are of gold, whilst an edge of I 
iron is formed for the purpose of cutting. Some of the toolafl 
and weapons are formed principally of copper, with edges of*' 

tiron ; and in many of the implements, the profuse application of 
copper and gold, when contrasted with the parsimony evident 
in the expenditure of iron, seems to prove, that, at the unknown 
period, and among the unknown people who raised the tumuli, 
which antiquarian research bas lately explored, gold, as well a 
copper, were much more abundant products (ban iron. 
■ Copper, in the more remote ages, was not only commonly. 
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but in some, if not in ail, exclusively used for money, and at 
these periods may be viewed as one of the precious metals ; yet 
the changes that have since taken place have rendered gold and 
^ver more entitled to that name, and will be so considered in 
the farther progress of this inquiry. 

Some of the earliest notices which have reached the present 
day of the estimation of gold and silver, are in the account of 
the condition of Abraham, the progenitor of the Hebrew peo- 
ple, supposed to have lived two thousand years before our 
Christian era. We read, " that he was rich in cattle, and in 
silver, and in gold*." On the death of his wife, he purchased a 
field for a burying-place, the payment for which was made with 
four hundred shekels of silver, which he delivered not in coin, 
but " by WCTght, according to the currency of merchants-|-.'" 

Joseph, the great grandson of Abraham, was sold by his bre- 
thren to a caravan of Arabs, travelling towards Egypt with the 
productions of their country, for twenty pieces of silver J. Af- 
terwards, when established in Egypt as minister of the king of 
that country, his brothers brought " silver in their sacks' 
mouths," to purchase com during a season of scarcity in their 
native land. In ihe interesting sequel of the history of Joseph, 
when making himself known to his family, he presented to his 
younger and favourite brother three hundred pieces of silver§. 

Though gold was known at that early period, and its value 
highly esUmaled, we find no intimation which can lead to the in- 
ference, that it performed the function of money, either by be- 
ing used as the common measure of value for other commodi- 
ties, or by being employed as the medium for exchanging one 
kind of goods for another. 

The author of the Book of Job, whether, as some have sup- 
posed, a cotemporary of Abraham, or, as others have thought, 
of a date some hundred years later, is one of the oldest writers 
iwhose works have been transmitted entire to the present day. 
He was not only acquainted with gold and silver, but was accu- 
rately informed of the manner in which they were procured. 
*' Surely," says he, " there is a vein for the silver, and a place 
for the gold where they fine it." He farther states, " that the 
• Genesis xli. g. + Genesis mtiii, H, 15, and W. 

% Genesis xxxvni. S9. g Genesifi xlv. tt. \^k 
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I JccumitiaiUin of Wealth with the Hebrew Nation. 1 89 \ 

earth hath dust of goldV Though living in a country whidi 
yields none of the precious metals, he was thus familiarly ac- 
quaiated with the fact, that silver was found in veins, and gold 
pommonly in small particles. 

Among the people with whom Job was connected, ^Iver 
IS to have passed from hand lo hand by weight, as money ; 
whilst gold was appropriated like the onyx, the sapphire, crys- 
tals, pearls, topazes, and other jewels, as ornaments for the per- 
son. At the conclusion of that beautiful poem, the restored 
wealth of Job is reckoned up in cattle, not in money ; and 
though his visiters brought each a piece of money, probably siU 
ver, yet each of iheni brought also an ear-ring of goldf. * 

the Accumulation of l/ie precious Melals, from tfte most 
\ remote Ages to t!te establishment ^tlie Imperial Government 
in Rome. 

There are no intimation in the Sacred Writings (Hebrews) 
which afford any means of forming an estimate of the whole 
quantity of the precious metals which had been collected in the 
patriarchal days. We must, therefore, rest satisfied with the 
scanty accounts with which they furnish, and proceed to later 
periods, when the relations of the several accumulations are more 
frequent, though not marked with any such precision as caa 
inspire implicit confidence. 

n the histoi-y of the reign of Solomon, as recorded in the 
k of Kings and in the Chronicles, we find statements of the 
quantities of the precious metals used in the royal palace and the 
holy temple erected by that monarch. We read, that " he over- 
laid the house within with pure gold : and he made a partition 
by the chains of gold before the oracle, and he overlaid the ora- 
cle with gold. And the whole house he overlaid with gold, until 
he had finished the whole house: also the whole altar, that was 
by the oracle, he overlaid with gold J." 

The quantity of gold which Solomon collected in a single 
year, is stated to be (1 Kings x, 14), six hundred threescore 
and six talents, or perhaps about L. 800,000 in value at the 
present moment. That with which he covered the sanctum 
sanctorum, at the same rate, would amount to above L. 230,000. 
■ ■ Job zlii- 11. and 1£ f 1 Kings vi. !0, 21, and SS. 

I t Job xKviU. 1 mill 6 ; also 15, 16, 17, IB, 19- 
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140 Accumulation of Wealth with the Hebrew Nation. 
We learn from the Book of Kings", that the king brought by 
his ships from Opiiir four hundred and twenty talents of gold, 
or about L. 190,800. The Book of Chroniclesf represents the 
amount greater as four hundred and fifty talents, or L. S03,000, 
a difference of no great moment, and one which, perhaps, a col- 
lation of manuEcripts might reconcile. 

Without attempting to calculate the quantity of metallic trea- 
sure heaped up by Solomon, we may best describe it in the lan- 
guage of his day. We read that " his throne was of ivory, 
overlaid with the best gold ; that all the drinking vessels were of 
gold ; that all the vessels of the forest of Lebanon were of pure 
gold r none were of silver, for that metal was nothing accounted 
of in the days of Solomon ;" and, in short, " the king made silver 
to be'as stones in Jerusalem ■f-," 

After this short intimation of the store of silver and gold ac- 
cumulated by the Hebrew nation, it may be now proper to defer, 
to another branch of the suhject, the consideration of the way 
in whichjsuch a store of the precious metals may probably have 
been collected under the reign of Solomon. 

In proceedirig from the sacred to the profane writers of an- 
tiquity, the reader is naturally in soirie degree surprised at the 
credulity, or at least apparent credulity, with which the most 
extraordinary and improbable tales are narrated. This is most 
remarkable in Herodotus and Diodorus, who are yet far from 
unworthy of confidence, where nothing supernatural is concerned. 
The Greek and Roman writers relate prodigies, which, at this 
day, we know not whether to attribute to their own credulity, 
or to that of the community for which they composed their 
works. In either case it does not render them utterly un- 
worthy of credit, nor destroy their testimony in matter of his- 
tory, of geography, of manners, of laws, or of government. 

The history of all ancient nations is filled with prodigies 
which are no longer behevcd ; hut if, on that accoimi, their 
authority ou other subjects be discarded, it will become impos- 
sible to trace the progress of mankind through the several stages 
of society, from the most rude to the most civilized state. It 
is scarcely two centuries since in every part of Europe, with all 
the knowledge and civilization which had been imbibed, the 
• 1 Kings I. 83. t Chronicles viir. IB. f Kings x. h 
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hfAief in demoniacal possessions, in tlie power of witched 
fairies, and in spectral appearances, universally prevailed. It 
wonld be unjust to the memory ortlie historians and chroniclers 
of that and the preceding ages, to reject their testimony, because 
they believed in supernatural events and appearances, which 
have lost all hold upon the present race, except among the raort 
ignorant of the vulgar. 

If, in extracting from the writings of antiquity what relata 
more immediately to the subject of our inquiry, it should occa^ 
sionally appear that incrctlible events are related, the sound 
judgment of the reader will enable him to separate the facts from 
the fictions in which they may be enveloped ; and he may find 
amusement, if not instruction, in observing the great credulity 
of the eminent men of antiquity, and in comparing their habits 
of investigation and discrimination with those of the ablest 
writers of their own age and countrv. 

Assyria and Persia. — It appears from the relations of Diodo- 
rus, that large masses of gold and silver had been collected to- 
gether by Ninus, the founder of Nineveh, " who possessed him- 
self of all the treasures of Bactriana, among which there was 
abundance of gold and silver •." From the same writer we 
learn that Semiramis, the wife of Belus, and the successor to his 
dominion, who built the city of Babylon, among other stupen- 
dous and almost incredibly magnificent works, erected in that 
city a temple to Jupiter, or BeUis ; " upon which were placed 
the statues of Jupiter, of Juno, and of Jlhea, all of beaten gold. 
That of Jupiter was standing upright, was forty feet in height, 
and weighed a thousand Babylonian talentn. That of lilies 
was of the same height, sitting on a throne of gold, having 
lion on each side of her, and one at her knee ; and near theml 
two vastly large serpents of silver, weighing 30 talents. Th«( 
Statue of Juno was in an erect posture, and weighed 800 talents. 
An altar was erected for their deities of Ijeaten gold, 40 feet 
long and 15 broad, weighing 500 talents, upon which were 
two cups, each of them weighing 30 talents, and near to them 
as many censers, weighing 300 talents. There were also three 
drinking vases of gold, the largest of which was dedicated ta 

" DiOiloniH, book ii. cap, 1. 
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1 42 Accumulations in Syria and Persia. 

Jupiter, weighing IKOO talents, and the other two 600 talents 

each *." 

As Dioilorus wrote in the Greek language, it is probable he 
adopted the weight of that country, according to wliich the 
value of this mass of gold, aa calculated by the Abbe Barthele- 
my, would amount in oiir money to about L, 11,000,000 Ster- 
ling; whilst others estimate it at somewhat less, a difference, 
however, scarcely worth investigating. It is impossible not to 
Buspeet the statement here given of some exaggeration, though 
we may be induced to believe that a large quantity of the pre- 
dous metals had been collected at that early period ; but the 
exactness of the quantity must be a subject of doubt, when it 
is considered that Diodorua wrote near two thousand years after 
the events he relates, and in an age when written records must 
have been both rare and of doubtful authenticity. The pro- 
bability of an accumulation of gold to a great extent in Baby- 
lon, is strengthened by the narrative in the book of Daniel, of 
the great aze of the image of gold erected by Nebuchadnezzar, 
on the plain of Dura, near that city. 

There is an appearance of authenticity and of accuracy in the 
account ^ven by Herodotus of the tribute of gold and silver 
which Darius Hystaspes, king of Persia, about 480 years be- 
fore Christ, drew from the several provinces, into which, after 
completing his conquests, he divided his extensive dominions. 
The amount supplied by each province is stated, and, whether 
paid in silver or gold, " the aggregate sum," he says, " will 
be found to be 9880 talents in silver, and estimating the gold at 
thirteen times the value of the silver; there will be found, ac- 
cording to the Euboic talent, 4680 of these talents. The whole 
being estimated together, it will appear, that the annua) tribute 
paid to Darius was 14.660 talents f."" 

This treasure is estimated by Gibbon and by Rennel, to be 
equivalent to about L. 3,250,000 Sterhng. According to the 
inference of the former writer, drawn from the same authority, 
in book i. cap. 192, this revenue was the surplus, after the 
expenses of the maintenance of the army, and of the provincial 
administration, had been discharged. This quantity of gold and 

• Diodorus, bnuk ii. cap. I. f Herodolua, boot iii. cap. 86^^^ 
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tflver, was probably that which became the property of the mo- 
narch, forming a kind of reserve stock, to meet unforeseen o 
tingencics. 

We find in another passage in Herodotus, a description of 
the manner in which the treasure so collected was preserved ii 
the royal residence, " The gold and silver were melted and 
poured into earthen vessels, and these when filled were re- 
moved, leaving the metal in a solid mass ; when any was wanted, 
a piece was broken off, of the capacity which the occasion re- 
(^uired •." 

It seemed, as far as regarded Darius, to be the practice to coin 
no more gold or silver than was needed to conduct the commerce, 
and to defray the expenses of the state -f, which at that period 
could not be of any large amount, from the paucity of com- 
modities, which were the subjects of exchange, and from the 
low prices which all the necessaries and convcniencies of life 
bore. 

It is not improbable that this reserve fund was carefully kept 
from circulation by hoarding, as a preparation for the grand 
campaign against the Greeks, which must have formed a part 
of the warlike operations projected by the Persian monarch and 
his ministers. We learn that Xerxes took with him into the 
field so much money and valuable effects, as formed loading for 
1200 camels J ; and, Hpon the disastrous events which attended 
his invasion, was under the necessity of distributing so large sums 
to the mercenary troops which had accompanied him to the tield, 
that Sparta alone received from him 50OO talents §, 

Darius coined pieces of gold of gi-eaC purity, which obtained 
the name of Danes : they were about the value of twenty-five 
shillings of our present money. The name Daric was at subse- 
quent periods, however, given generally to all gold coins which 
contained but little alloy, and thus indicating the purity of the 
metal, rather than the weight of the piece. The darics of this 
coinage, were few in number, and contracted in circulation, or 
more of thera would have been handed down to posterity. It 
is said, there are but two now known to exist, one of which is 
in thecollectioD of Lord Pembroke, The figure of an archer is 

" Herodotus, boot iii. cap. 06. + Strabo, book xv. p. 505. 

t Demosth. de Symni. § Isotrat. i^^^a S8. 
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stamped on it, which gave rise to an ancient witticism, tliat may 
be worth rclatiog. 

AgesilauH, king of Sparta, rcctived from Darius a bribe of 
S0,000 darica to withdraw from ilie other Grecian states wiih 
wliom he was in alliance. Being reproached for his treachery, he 
defended liimself, by asserting ihul his operations had been sus- 
jKnded, owing to hia having been defeated by 30,000 archers. 

Greece. — The wealth of Cncaus, king of Lydia, who lived 
about 540 years before Clirist, has become proverbial ; and, 
though no precise communicatiou of the e\tent of it has been 
banded down, we may fonn some estimate of it, by the munifi- 
cent present he made to the temple of Delphi, as related by 
Herodotus •, and Diodorus-f, amounting to 4000 talents of sil- 
ver, and 270 talents of gold, or near L. 3,000,000 in value of 
our money. 

We find in Herodotus a story illustrative both of the wealth 
of this king, and of the manners of his time, When Cra;sus 
sent his Lydiaus from Sardis to consult the oracle at Delphi, 
they were received with hospitality by the family of the Alc- 
mtEonidte at Athens, and, on their return, acquainted their 
master with the kindness they had experienced, A member of 
that family received an invitation to visit Crresus, and on his 
arrival was presented with as much gold as he was able to car- 
ry X- " To improve the value of the gift, Alcmreon made use 
of the following artifice : Providing himself with a large tunic, 
in which were many folds, and with the most capacious buskins 
he could procure, he followed his guide to the royal treasury ; 
there rolling himself among the golden ingois, he first stufi'cd 
bis buskins as full of gold as he possibly could ; he then filled all 
the folds of his robes, his hair, and even his mouth, with gold 
dust. This done, with extreme difficulty he staggered from the 
place; and from swelling mouth, and projections all aroun<l 
him, resembling any thing rather than a man. When Croesus 
saw him he burst into laughter, ai.d not only suffered him to 
carry away all that he had got, but added to it oilier presents 
equally valuable. The family from this circumstance became 
exceedingly affiuent, and AlcmKon was enabled to procure and 



f Diodyrua, b. xvL 
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siaiDtain those horses which gained him the victory in tlHJ-|l 
Olympic games."^ ■ 

Whatever may have been tlie riial wealth of Croesus, it wouU H 
appear that gold must have been of very htgii value in Athenij I 
when such a load as an individual could carry about his person, M 
in theway heredescribed, could be sufficient to form the foundll^ fl 
tioD of the fortunes of one ofthearistocratical families of that state. ■ 
Pytheua, king of the petty territory of Cela-na in I*hry^i^.l 
, has been celebrated for his wealth. According to Herodottii^ ■ 
be was a native of Lydia ; but according to Pliny, of Bitliyniit^ S 
, and it does not appear in what manner he became possessed d'M 
the rich territory he ruled. It is related of this man by Heiol J 
dotus, tl»at, " when Xerxes invaded Greece about 470 years be- 
fore Christ, he entertained that monarch and his whole army 
with great mj^ificence ; and being asked the amount of his 
wealth, replied to Xerxes, I conceal nothing from you, and will 
not aiFect ignorance, but fairly tell you the whole. As soon as 
I heard of your approach to the Grecian Sea, I was desirous of 
giving you money for the war. On examining into the state of 
my affairs, I found I was possessed of 2000 talents of silver, 
and *,000,000, wanting only 7000 staters of gold of Darius ; 
All this I give to you ; my slaves and my farms will be sufficient 
to maintain me." According to the estimate of Larcher, an 
able French critic, the metallic treasures of this man, the ruler 
of a small territory, but the proprietor of rich mines of silver, 
amounted to L. 3,600,000 of our present money. 

A long account of this man has been collected by Larcher, 
chiefly from the work of Plutarch, " De Virlutibus Mulierum." 
It narrates the measures taken by his wife to cure him of that 
passion for seeking gold, to which the lives of his subjects were 
sacrificed, and by which a want of sufficient food for subsistence 
was caused. As the story has been frequently told, and must 
be familiar to most readers, we may dispense with the relation 
of it. The application of the labour of all the inhabitants to 
the searching for, and purifying gold, caused such distress for 
food, that at length Pytheus was induced to direct, that only 
one-fifth, instead of the whole, of the citizens should in future bo 
compelled to devote themselves to those operations. 

The story of Pytheus is important to one of the objects of 
the present inquiry, inasmuch as it shows, as far as it regards 
VOL. XIJl. NO, XXV JULY 1832. "t 
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the particular cose, that the acquisition of gold and silver was 

only to be obtained, in that remote period, by the mines l)eing 

in the bands of severe as well as arbitrary despots, who spared 

neither the enjoyments, the labour, nor even the lives, of tbeir 

subjects, in the eager pursuit after the metallic riches of their 

dominions. 

It does not appear that the free states of Greece possessed a 
store of gold and silver, equal to that acquired by these absolute 
rulers of smaller portions of terrilory. When Pericles •, in 
order to animate the Athenians, In their defence against the 
Peloponncsians, about the year 431 before Christ, addressed 
them, be stated the amount of the money then in the citadel to 
be L.1,16S,S50 ; and, in addition to that, the gold in the sta- 
tue of Minerva, which must be replaced if appropriated to the 
public service, to amount to L.124,800. The revenues de- 
rived from the tributary states, amounted annually to the sum 
of L.116,250, and more than L. 700,000 had been expended 
in improving the public works f. 

The mass of the precious metals brought from the eastern to 
the western world by Alexander, must have been enormous, 
though much of that captured was expended in the subjugated 
countries, and in those which were between them and Greece. 
The accounts of historians are probably exaggerated ; but what- 
ever allowance may be made for such a practice which was too 
common with the ancients, we must be convinced from the nu- 
merous authorities ^ which bear testimony to the facts, and cor- 
roborate each other, thai the accumulation in the hands of indivi- 
dual monarchs and states, was much greater about the time of 
the establishment of the full power of the Roman empire, than 
any subsequent period. 

The treasures acquired by Alexander in Susa and Persia, 
exclusive of those which were found in the Persian camp and 
in Babylon, are stated by the authors above referred to and 
otlicrs, by some at 40,000, by others at 50,000 talents. The trea- 
sure of Perscpolis is rated at 1^0,000 talents ; that of Pasagorda 
at 6000 ; and upon the capture of Ecbatana, according to the 

" Thucydiflea' Peloponnealan War, bonk ii. 

-f- The sums here stated are taken according to the lalL'ulation of Dean 
Smith, the learned translator of Thucyilides. 

X Strabo, G15, p. aOS Arrian, iu. 3. Justin, xi. 14, and Phitan:h, Vib'gH 
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account preserved in Strabo, 180,000 talents are said to havff4 
been collected from thence, besides fiOOO talents which DanuvV 
had with him, which were taken by the murderers. J 

Alexander's profuse expenditure, which his flatterers called' 1 
generosity, was in accordance with the vast sums he seems to' 
have acquired. He gave great rewards to his soldiers, and paitf 
dieir debts, amounting to 9800 talents. He presented to thaj 
f Tbessalians 2000 talents. The funeral of Hephtestion is said'l 
1 to have cost 12,000 talents, and the researches in nalural'J 
hbtory, for the work of Aristotle, 800 talents. The wealth of*j 
his satraps was also enormous. Harpalus, oneof them, is said to J 
have amassed 50,000 talents, although, when at Athens, hdS 
denied the possession of more than 950. The successors oTj 
Alexander also collected large sums ; though, by their extensive' ' 
and fierce wars, the greater part was dissipated. j 

In Polybius is found a description of Ecbatana, at a. p^iodH 
subsequent to the capture of that place by Alexander, and affl 
forwards in the reigns of Antigonus and Seleucus. *1 

"The magnificence of the palace," he says, "was such in every'*J 
part as to give a high idea of the power and wealth of those by '| 
whom it had been erected ; for though fhe wood was all cypreW'j 
or cedar, no part of St was left naked ; yet the beams, the roo^,^ 
and the pillars that supported the porticoes and peristyles, werM 
all covered with plates, some of silver, and some of gold. Th^ 
tiles, likewise, were all of silver. Though the place had beeiM 
three times plundered by those we have named before Antiochus^ 
arrived, there was still remaining, in the reign of Ena, some jriUl 
lars cased with gold, and a large quantity of silver tiles, laid ^ 
together in a heap. There were also some few wedges of gold^Hj 
and a much greater number of silver. These were coined int^ 
money, and amounted to the sum of about 5000 talents *." ^ 
Ptolemy Philadelphus, the second king of Egypt after Alet-^ 
ander, is stated by Appian, upon the authority of official docu- 
ments, to have possessed treasure to the enormous amount of 
740,000 talents ; either Roman talents, or the small Ptolemaic 
talent. If Roman talents, which were about equal to the Attic 
talent, be rendered into money of the present day, it will give 
the amount as 178,000,000. If the smaller talent, which seems 
most correct, be taken, it will amount to at least one-quarter 
" Polybiiis, bouk v. eai). 9. Hist. Rom. rioevft, W. 
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iliat aiiiii. Tliougli an aixoiint of this kicd maj appear exag- 
gerated, yet tiiere seems nii reason to doubt Us general veratJIy. 
The revenues of the Ptolomies were excessively larjje, and the 
countries over whicli their dominions extended were, by tlie coU 
lections, completely drained of all their wrought gold and sil- 
ver ; and the tributes were collected by the farmers of the re- 
venue, with the assistance of an armed force, composed not of 
regular soldiers, but of organized bands of robbers. Some idea 
of the degree of rapacity in extracting revenues under Ptolemy, 
may be formed by comparing the tribute drawn from the pro- 
vinces of Ctclesyria, I'alcstioc, and SamaHa, under Cyrus, as 
given by Herodotus, and that extorted by the successor of 
Alexander, as given by Josephus. At the time of Cyrus, the 
island of Cyprus was included in the province of Ccelesyria v 
but in the time of Ptolemy, was separated from it. In the first 
instance, the tribute paid was 3S0 talents *. In the latter in- 
stance, it was farmed to Evergetes for 8000 talents ; but if the 
taxes were farmed by a Jew, he was to pay double that amount, 
and, moreover, supply to the royal treasury tiie money required 
lo redeem the confiscated goods of such persons as had not paid 
their taxes -f-. 

Diunng the period of the Macedonian empire, the precious 
metals were spread in great abundance over the whole eastern 
shores of the Mediterranean ; and if there had not been a very 
large portion of them hoarded up in the royal treasury, their 
value must have fallen much lower, in comparison with other 
commodities, than was actually the case j. 

The Romans. — The extension of the Roman empire, until it 
comprehended almost the whole of the known world, if it tended 
to diminisli the production of the predous metals, powerfully at- 
tracted them, from Asia and Africa, to its own metropolis. It 
is thus that the enormous fortunes of individuals, which are re- 
lated by historians, are not to be accounted for. The descrip- 
tions of such fortunes, it is true, are not conBned to their mere 
metallic wealth, but include their lands, liouscs, slaves, and fur- 
niture, and also money lent at interest on mortgages or other 

■Herodotus, boot tit. cap, 89. f Joaeiibua Anliq. Jud. xii. 4. 

t See, on this subject, the valuable German wutk of Profeasor Boeckh, vn. 
titleil, " Stnatshausbaltung der Athener," an i^xcelleut tratialatian of whicb 
was publisbed in 1828, under the title of Public Economy of Athens." 
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securities. But unless the metallic wealth had increased in li 
prodigious degree, that remarkable rise in the prices of other 
commodities could not have been experienced, which is noticed 
by all writers. As, among other instances, we know that the 
house of Marius •, jtt Miscnum, was purchased by Cornelia fof 
75,000 drachmas •!■, and a few years after sold to Lucullua for 
500,200 drachmas \. The fortunes of private individuals may 
be judged of by a few select notices to be found in contemporarjS 
authors, Crassus is said to have possessed, in lands, bismillies §}: 
bcffldes money, slaves, and household furniture, esiinialed at ^j 
much more ||. Seneca is related to have possessed temiillies ^{n 
Pallas, the freedman of Claudius, an equal sum. LentulU^ 
the augur, quatermiliiea**. C.C. Claudius Isidorus, althougli 
he had lost a great part of his fortune in the civil wars, left, by 
his will, 4116 slaves, 3600 yoke of oxen, 257,000 head of other 
cattle, and, in ready money, H. S, ses centies f •(■. 

The emperors were possessetl of wealth in a proportion coat^ 
mensurate with their superior rank and power. Augustus 
tained, by the testamentary dispositions of his friends, quati 
decies millies J J. Tiberius left at his death vigesies a septies iral 
lies S §, which Caligula lavished away in a single year. 

The expenses of the government, and the debts and credits of 
the most eminent individuals, seem to have been on the same 
colossal scale. Vespasian, at his accession, estimated the mo- 

■Plutarch m Mario. f L, 2421 : IT: G Sterling. i] 

j:L. 16,152: 5: 10 Sterling. § L. 1,014,683 : G :S Sleritng. . 

II Though Cras9us bad several silver mines, and estates of great value, 
whicii were profitably managed, yet, bia revenues from those sources are re- 
presented as inconaldcrable, when compared with those be derived from bis 
slaves. He had (t large numlier of Ihem, whom he educated, who were taught 
to become readers, amanuenses, baok-keepers, stewards, and cooks. Besides 
tbis, he made Interest of his money, at a bigb rate, receiving for the use of 
it one per cent, at the end of each month. It is recorded, a^ a saying of his, 
" that no man could be accounted rich wbo was not able to maintain an army 
out of hia own revenues." It would seem, that when he wan desirous to form 
s powerful party in the state, he could he occasionally as profuse as be was 
faabitually avaridous; for on one occasion he gave an entertainment to the 
populace, who were seated at 10,000 tables, and at another time gave them a 
supply of bread-corn for three months. — Plutarch, Life of M. Crassus. 
11 L. 2,421,876 Sterling. •• L. 3,389,160 Sterling. 

+t I, 4B4,37C StBrling. ** L. 32,391,006 Sterling. 

§ § L. gl,7Be,B75 Sterling. 
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ney which the maintenance of the cnmin on wealth required at 

L." 822,91 6,6C0. 

The debts of Milo amounted to H. G. septengentles *. Ju- 
lius Caesar, before he held any office, owed 1300 talents. When, 
after his proatorship, he set out for Spain, be is reported to have 
said, " Bis millies et quingenties ^bi deeese, ut nihil haberet;" 
that is, that he was L. 2,0018,000 worse than nothing. When he 
first entered Rome, at the beginning of the civil war, he took 
out of the treasury lo the amount of L. 1,095,000 Sterling, and 
brought into it, at the end of that war, L. 4,843,000. He is 
reported to have purchased the friendship of Curio, at the com- 
mencement of the civil contcfstB, by a bribe of L. 484,370 ; and 
that of ihe Consul L. Paulus, the colleague of Marcellus, by 
one of L, 279,500 f- 

Anthony, on the ides of March, when Csfsar was killed, owed 
L. 320,000, which he paid before the kalends of April, and 
squandered of the public money more than L. 5,600,000 \. 

Many other instances might be found of vast masses of wealth 
being collected, of large debts being contracted, and of prodi- 
gious sums being expended, either on public occasions, or In pri- 
vate indulgences of the dress, the tables, or the furniture of the 
Romans, just after the acquisition of universal empire. At that 
period the treasure, which had been acquired by conquest, had 
not Ijeen generally in the hands of numerous individuals, nor 
had much of it been consumed by the friction, which the prac- 
tice, soon after extended, of converdng large quantities of it into 
coined money, necessarily occasioned. — Jacob on the Precious 
Metals. 



On Ihe Origin and Composition of Basalt. 
Basalt, like granite, appears composed of several different 
minerals, and has not derived its existence from the fusion of 

• I.. S65,104 Sterling, 

■f- It is remarked by Pliny (book xzxiii. cap. 3), that the city of Rome never 
|iossesdeil so muL'h money aa at Che beginning of the war between Cteaai and 
Pompey. 

i See Ailun's Roman Anliquities, 0th edit p. 461, Ironi whence, as for us 
regards Rome, the facts are selected, and trbere the evidence on which each 
^ Ihem rests is pointed out. 
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grmite or any other known rock. With the view of testing in 
some degree the accuracy of this opinion, Leonhard requested 
of the celebrated chemist C. G. Gmelin, who has published so 
interesting an account of the composition of Fhonolite or Clink- 
stone, to examine basalt in the same manner ashehadphonolite. 
Leonhard, in his great work on Trap-rocks, now in the press, tells 
us that Gmelin readily agreed to undertake the analysis, and 
had already communicated to him the following examination of 
basalt. 

Analysis of Basalt ^ hy Professor C, G. Gmelin. 

The analysis was conducted in the same way as that of pho- 
nolite. 

BasaUfrom Sietten, a Conical Basaltic Rock in Hegau, 



100 partB of the gelatinizing mass 
contains 



Silica, 

Alumina, 

Chddulated Iron, 

Oxide of Manganese, 

lime, 

Strontian, • 

Magnesia, 

Natron, 

Potash, 

Water, 



35.741 
11.121 
16.015 

1.487 
11.914 
0.112 
10.434 
3.264 
1.204 
&530 



100 parts of the not gelatinizing 
mass contains 

SiUca, • 
Lime, 



Magnesia, 
Alumina, 
Chdde of Iron, 
Oxide of Manganese, 



4&600 

17.395 

13.131 

6.792 

9.388 

0.436 

95.6^ 



97^822 

Contents of the analyzed Basalt, 

• gelatinizing mass, 

not gelatinizing, 

Contents of the Basalt altogether, 



10.162 grains. 
6.254 
3.908 



SiHca, . . 

Alumina, 

Little, 

Strontian, 

Magnesia, . • 

Oxidulated Iron, 

Oxide of Manganese, 

Fbtash, 

Soda, 

Water, • 



40.64 
9.57 

14.02 
0.07 

11.47 

13.36 
1.10 
0.74 
2.01 
4.01 



96.98 
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The mass which does not gelatinize yields, when what ap> 
pears to be magnetic iron is abstracted from the oxidulated 
oxide of iron, 

Silica, 44.50 

Alumina, 13.86 

Lime, . ^ . ^ . . 14.83 

Strontian, 0.14 

Magnesia, 13.00 

Soda, 4.06 

Potash, 1.49 

Water, 8.13 

100.00 

This result does not agree precisely with that of any other 
mineral, with respect to the component parts, but it approaches, 
in some measure, to anorthite, a species of felspar discovered by 
G. Rose. Anorthite is entirely decomposed by concentrated mu- 
riatic acid. It likewise contains a considerable quantity of mag- 
nesia, but what particularly deserves notice is, that no other fos- 
sil containing much magnet gelatinizes with add. The quan- 
tity of silica and lime in that part of bassdt which gelatinizes 
with acids, agrees completely with that contained in anor- 
thite^ But, on the other hand, anorthite contains a far greater 
quantity of aluminous earth, considerably less magnesia, and no 
alkali. On the whole, it appears that that part of basalt which 
gelatinizes with acids, is the regular mass from which the vari- 
ous crystals are developed, that occur so frequently in basalt. 
For example, it is easy to perceive, that in consequence of the 
disappearance of magnesia, Labrador felspar, that universal com- 
ponent part of dolerite and syenite, as well as of many meteoric 
stones, stilbit so frequent in basalt, as well as chabasie, prehnite 
and arragonite, will be found' in the mass. 

The portion which does not gelatinize has nearly the same 
component parts as augite. 

The analysis of basalt from Hohenstoffeln in Hegau is not yet 
quite completed. The proportion of the gelatinizing part to that 
which does not gelatinize is = 6.197:3.303, and it deserves to 
be noticed, that it approaches very nearly to the basalt from 
Stetten. 
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100 parts of the gelatinizing portion contains,'^ — 

Silica, : . . . . 35.13 



Alumina, 

Oxidulated Oxide of Iron, 

Oxide of Manganese, 

Lime, . 

Magnesia, 

Soda, 

Potash, 

Water, 



12.24 

15.30 

1.70 

8.08 

13.0.7 
3.05 
1.9 L 
4.59 



98.17 

Without doubt that part which does not gelatinise is completely 
analogous in its composition to the basalt from Stetten. 

The gelatinous portion of basalt from Sternberg near Urach, 
has likewise the greatest analogy in its composition with the pre- 
ceding. In this basalt the portion that gelatinizes is very re- 
markable : its proportion to that which does not gelatinize = 
100.14. 

100 parts of the gelatinizing mads consists of — 

Silica, . . . . . 36.94 

Alumina, 

Oxide of Iron, 

Oxide of Manganese, 

lime, • 

Magnesia, 



'Soda, 
Potash, . 
Water, 



10.68 
13.34 
0.30 
14k 16 
11.04 
3.30 
2.46 
3.59 

95.73 



Basalt from the viciniU^ cf Wezlar. 

This basalt exhibits a very distinct decompoation on its sur- 
face, consisting of two to four lines of bluish-grey, and whiere 
the decomposition has proceeded farther, of a light yellow co^ 
lour. In this instance, the decomposed part, as well as that 
which is undecoipposed, requires exanunation. Of the former, 
a part of that which was most completely decomposed was em- 
ployed. The principal result was anticipated, as might be exr 
pected, namely, that the decomposition diminished the relative 
proportion of the gelatinizing mass. 
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The geUtinizing mass in proportion f The undecomposed Basalt, s= 067,47*1 
to that which did not gelatinize, ( The decompowd Basalt, » 031,10.1 

100 parts of the gelatinizing mass of the undecomposed ba- 
salt contains-^ 

Silica, 2&9 

Titanium, . . ' -. . . . 6.63 

Alumina, 11.64 

Oxidulated Oxide of Iron, . . . 2&79 
Oxide of Manganese, .... 0.21 

lime, 7'37 

Magnesia, ..... 5.46 

Soda, a67 

Potash, I.fi0 

Water, 6^32 

99.50 

The portion which did not gelatinize exhibited a peculiar 
composition ; but the analysis must be repeated, as the loss is 
so considerable : — 

Silica, . . . ; . . 56.65 

Alumina, 9.16 

Oxide of Iron, . ... . 3.99 

Lime, 12.65 

Magnesia, ... . . 3.91 

Soda, . . . . . . . 3.17 

Potash, 3.13 

92.66 

The quantity of alkali is remarkable, and it might be sup- 
posed that it was acquired in consequence of the silica in the ge- 
latinizing portion being separated from that which did not gela- 
tinize by the carbonate of potash ; but that cannot be the case, 
because the powder was £rst of all acted upon by diluted muria- 
tic acid, and then carefully washed. 

The result of the investigation of the decomposed mass was, 
that the quantity of silica, titanium, lime, magnesia, and the al- 
kalis was diminished, while that of the oxide of iron was con- 
siderably increased. 

' Chrome has been found in all analyzed basalt ; without doubt 
it is contained in olivine, and perhaps the chromate of iron is 
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likewise to be found. Professor Bugengeiger of Freyburg has 
long since discovered chrome by means of ihe blowpipe. 

Nothing was discovered after repeated experiments with mu- 
riatic acid, nor with sulphuric acid. Lithia has not been dis- 
covered. Strontian was by no means always found ; but it was 
decidedly discovered in the basalt rrom Stetten. 



On the C/u^era Animalcule. 
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It is a very generally diffused opinion, although supported by 
no poalive facts, tJiat those animated creatures belonging to the 
lowest classes to which, on account of their minuteness, the 
name of Microscopic Animalcules has been given, are formed by 
the simple aggregation of the so-called organic molecules ; and 
Dr Hermann has endeavoured to explain the contagious nature 
of choleia upon this supposition. As similar views have been 
more than once suggested, and it is to be feared that their plau- 
sibility may gain for them a more extended credence ; the opi- 
nion of a naturalist deeply versed in microscopic inquiries, and 
who has personally observed the oriental plague, a disease not 
dissimilar in some of its characters tdRholera, merits considera- 
tion. Professor Ehrenberg, in a late fugitive piece, has express- 
ed himself in the following terms upon this subject. 

To the doctrine of the similarity of the contagion of plague 
and of cholera, is connected with another which has lately found 
its way into the public journals, and which is merely a revival of 
the old and antiquated idea of small invisible insects which ge- 
nerate this contagion by their irritation, poison, &c., and propa- 
gate it by their increase and migrations. Similar stones arc to 
be found in the traditions of various people as well as those of 
the poisonous look of some human faces, of the dragon, of 
witches, magicians, the second aght, fiic, formerly so seriously 
believed, but now only thought ridiculous. Linnc, the great 
reformer of natural history, first took this fabulous animalcule 
into the domain of natural history, probably only with the 
view of directing the attention of naturahsts to ^e subject. 
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It was said to bt- the cause of the pestilential blisters t 
Gulf of fiothnia. He gave it the vermiform shape, ami the 
yellow colour ' of northern tradition, and conferred on it the 
scientific name, more ridiculous than formidable, of the Infernal 
Fury {Furia mfernalis). Before that, at the time of the plague i 
at Marseilles in 1721, the contagion had been ascribed to smaR j 
infusory-likc winged or mitelike, yet invisiUe, animals; and at ] 
the time there appeared in the French language many treatises, | 
which must now appear absurd to every well-informed per- 
son. One of these, printed anonymously in 1726, to push theJ 
matter still farther, deduces all diseases from these animalcule^ ff 
which are designated by the following name : Vers ossimpiaaanifM 
court de ventrisles, barbon quifians, clouifians, credos, Jistu* 1 
lairea lacrymav,x,Jkuistes blancs ! The tradition of the Lin- | 
nean Furia still remains in Finland, where the anthrax is com- 
mon ; and, in Siberia, I found, in 1829, on my journey with 
Baron von Humboldt, a similar tradition regarding the cause of 
the Siberian pestilen^l boil, only that it was ascribed to flying 
large insects, without, however, one of them ever having been 
exactly characterised or even taken. Although we passed 
through many places infested with the pest, and I neglected no 
opportunity of learning the causes of the disease, I found B»-m 
trace of this insect. | 

A similar tradition gave rise to the question which was put 
to Dr Hemprich and myself, in the year 1823, by the Pacha of 
Egypt, whether it was true that, in Dongala, there were flying 
scorpions which produced mortal wounds, for the troops refused 
to march there, having already suffered much from those with- 
out wings. As during my natural history researches for nine 
mcmths in Dongola, I had found nothing which justified this 
belief, except the troublesome small mosquitoes, which were 
neither poisonous, nor scorpions, the mind of the Pacha was set 
at ease. 

As was to be expected, the same idea of inviable poisonous 
insects was transferred to the contagion of cholera ; yet it is 
hardly credible that Hahnemann, as stated in the Leipzic Jour- 
nal, should have for this reason recommended the sedative ef- 
fects of camphor, because it killed these insects, and so ex- 
pelled the cholera. ^~ 
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I havf, for many years, made these minutest of organic bo- 
dies the subject of my particular inquiries, and have for that 
purpose employed the beat instruments. But none before me, 
nor have I myself, ever succeeded in finding in tho air these 
small bodies to which tradition had given a real existence. I 
must, therefore, warn medical men from modes of treatment of 
cholera founded u|X)n this principle, for no naturalist has yel 
observed these animalcules. I have never observed those ani- 
malcules under the microscope, al the time of the plague in 
Egypt and Siberia ; and previous to my African journey, in the 
Hospital of the Charitc at Berlin, 1 had examined with the mi- 
croscope many contagious cutaneous eruptions, without having 
ever seen them. While, by the most rigorous microscopic ac- 
curacy, I have made the singular discovery, that infusory ani- 
malcules, from \\h to ao'iioth of a line in size, possess an orga- 
nization similar to many of the higher animals, and have de- 
monstrated theu: propagation by eggs and internal organs, 
which are less than jaouctb of a line, or jsg'ijosth of an inch 
in diameter, and are yet distinctly visible. 

What must, then, be the size of the pest or cholera animal- 
cules, or cours de ventristes, if they were not discernible by 
such instruments ? The opinion is to be classed in the same ru- 
bric with the traditions and hypotheses of dragons, &c., and has 
at least been confirmed by the experience of no credible natura- 
list. 

According to the observations of Professor Ehrenberg, the 
so called " Priestley's Matter," when it is not formed by real 
animals of a very different form, was by algic ; and particularly 
when it appears as a pellicle or cuticle, is the result of putrefac- 
tion, and only consists of the dead bodies of infusoria. It is 
therefore not the commencement of new formations, but the re- 
s of dead organic generations. 
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On tlu CryataHization of Ice, and of Veins of Tee in Ice. By^B 
Professor Hessei.. I 

h OR some time past I have been occupied with observations on' W 
I tlie different forms of crystallization. The crystallization of -I 
water under certain conditions, induced by artificial means,"! 
formed also the subject of my inquiries. I shall here briefly I 
detail one of my experiments, which I have repeated frequently fl 
of late, as I reckon it not unimportant for the doctrine of veins» I 
whose different modes of origin can, in my opinion, only be sa-t'S 
tiefactorily explained by collecting as many examples as possible S 
of the formation of veins and vein-like masses since the commence-' M 
ment of historical epochs. So that we have then only to inquire' '» 
whether this or the other vein, or assemblage of veins, iaears most' "■ 
resemblance to lava-vans in lava, to veins which may be con-' M 
sidered as canals filled up by mineral springs of some sort or' m 
other, to fissures filled by sublimations, to fissures which havel^ 
been the outlets for alternate streams of fluid or elastic matter^' V 
and which have been gradually closed by the deposition of solid I 
matters, or to fissures which have been filled by infiltration from ' 1 
above, &c. ; or whether these veins are to be viewed as the result^ fl 
of the contemporaneous congelation (crystallization) of two or'^ 
more heterogeneous masses, one of which has filled fSssures iii*^ 
the other, but which have never been in reality open. ^ I 

Upon this supposition every experiment on the ori^n of vein- % 
like masses, however insignificant it may appear, must be con-* I 
udered as an augmentation of our resources for the elucidation" I 
of the origin of those veins which have not been observed by ' ■ 
man, so that this communication is of interest not merely to ths|''l 
crystallographer but also to the geognost. I 

I set a^de, in a warm room, a mixture of fine ctayaod water, 4 
in which the latter was somewhat in excess, so that the thin mud 
could be easily stirred about with a fine hair-brush. Upon 
resting for some time it divided into two portions, the under- 
most of which consisted of moist clay, and the upper and least 
considerable of clear water. During the cold days which we 
had in December (6° — 10° F.), I exposed the mixture after 
agitation to crystallization or freezing. Crystallization did not ' 
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take place till the moss had returned tu the state of rest, but 
before the separation took place between the clay and the water. 
The structure of the frozen mass varied in different experi- 
ments. In every case, however, frozen mud and frozen clear 
water could be distinguished from each other. But the latter 
did not occur as a stratum at the upper part of the mass, but 
was distributed through the substance of the froiien mud. 

1. The most common appearance was like that of smalt 
quartz veins traversing in different directions a siliceous slate. 
The same as in hand specimens of siliceous slate, when two of 
the quartz veins meet one another, they traverse one another, 
shift one another, or mutually cut each other off, kc, was ob. 
served distinctly in the present instance. The principle that 
the traversing vein is newer than the one traversed, could not be 
easily demonstrated to be correct in these ice veins in the frozen 
mud ; nor could the idea of the contemporaneous formation of 
v^s with the surrounding rock be admitted as unconditionally 
correct. In these ice veins there was apparently a real cutting 
across of one vein by another, so that the traversed vein be- 
yond the traversing pursued its original course, or was diverted 
somewhat from its position, but more frequently one was com- 
pletely cut off by the other. Often we could suppose a true 
wedging out of such a vein witliout a previously existing empty 
fissure promoting its formation. 

2. Often the water-ice was distributed through the frozen 
mud like the quartz in the felspar of graphic granite. The 
surface formed by cutting and polishing exhibiting, like the 
latter Hebraic, Arabic, and Chinese characters ; and these were 
still more characterised on the dark surface of the mud, than the 
greyish- white quartz on the whitish felspar. 

3. Another mode of distribution of the water-ice in the frozen 
mud, was its forming vertical plates, which were so grouped 
that the surface of the mass of mud on its middle section, re- 
sembled a. concentrically radiated crystalline mass, the rays di- 
verging from the centre outwards. Several of these groups of 
rays were observed. Each ray projected to a considerable height 
above the surface of the mud. 

During the formation of the veins, I sometimes observed also 
that of hollow spaces. These were enclosed by three or more^a 
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wlncli penetrated obliquely downwards, partly to til 
buttoin of the vessel ; ihey had a breadth of from l»a!f to three 
quarters of an inch, and were quite empty of the frozen mud. 

The frozen mud, separated as much as possible from the 
transparent ice, gave, when thawed, a moist mud, so that crys- 
tallization had produced no more complete separation than sim- 
jile rest ; but the ordinary separation of the water from the mud 
was produced in a much shorter time than by the mere opera- 
tion of specific gravity in the mechanical mixture. 

With regard to the causes of the throe different appearances 
that I have enumerated, they appear to me to depend upon 
ditferences in the excess of water in the mud, on the tempera- 
ture of the mass before it is exposed to congelation (sometimes 
boiling water was used), and especially the rapidity of the con- 
gelation. Farther I can give no explanation. 



1 



Account ofth£ Introduclton t^lhe IVood-Groute or Capercailzie 
(Tetrao UrogaUut) to the Forest ofBraetnar. By James 
Wilson, Esq. F.R.S,E., M.W.S., &c. Communicated by 
the Author. 

X HE almost recent extinction in Britain of the largest European 
bird of the gallinaceous order, is a remarkable fact in the geo- 
graphical history of the species. Its rein t reduction is also a 
circumstance of sufficient interest to deserve a detailed record. 

The wood-grouse or capercailzie, was formerly a well-known 
and frequent inhabitant of the Scottish forests. It still occurs 
in considerable abundance among the wooded and alpine dis- 
tricts of Europe, especially in Scandinavia. It is rare in France, 
well-known in Germany, not unfrequent in Switzerland. It 
spreads through Russia into Siberia, and is very numerous in 
several districts of the north of Asia. It seems always to prefer 
mountainous forests, and is rarely met with in plains or flat 
countries, however richly wooded. Its favourite trees are pines, 
birch, and juniper. It feeds on the fruit of the last-named 
plant, and on the buds and tender sprays of the two former. 
Colonel Montagu found the crops of two females which he ex- 
amined, to contain a species of berry similar to the cranberry, 
called in Norway Tt/tteboer: and the tops of that plant, toge- 
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ther with sprigs of ihe common heath, appeared to have 
swallowed in considerable quantity. The gizzard was extremelj*' 
strong and musculnr, and contained a large mass of pebbles ia*r 
terrnixed with the macerated food*. Many other alpine and' 
woodland plants, no doubt, minister to its wants, and, in co 
mon with the rest of its order, insects of various kinds may 
presumed to bo sought after, especially by the young. 

These birds are of polygamous habits, and consequently 
not pair. During the breeding season, which commences 
soon as the buds begin to expand, and continues throughoiiC 
the rapid northern spring till the forests are clothed in their 
freshest green, the male is frequently seen perched on 
pine, where he moves backwards and forwards, uttering at tha 
same time a peculiar cry, which seems to attract the neighboui 
ing females. His head, on these occasions, is red and swollen: 
his wings dependent, and his neck extended. His cry is said to 
commence with a loud explosion, which is followed by a noise 
like that of the whetting of a scythe. This is heard at a great 
distance, and, as soon as the females are collected around the 
tree, the male descends from his " high estate," and joins thefii^ 
company -f". 

The last capercailzie recorded to have been killed in Scotland, 
was sliot, about fifty years ago, near Inverne.ss. For a consi- 
derable time anterior to that period, it had been of extremely 
rare occurrence, and, although a solitary remnant of the anciotC 
stock may have contrived to maintain a precarious existence few 
a few succeeding years in some obscure recess of the umbrageoi 
forests of Braemar or Rothiemurchus, it can scarcely be doubl 
that the species, ere long, ceased to exist as indigenous to Bi 
tiun. It was known to have been extirpated from Ireland at 
considerably earlier period. 

When we consider the great size and beauty of this species 
game, and its value as an article of food, we need not wondi 
that various attempts have been made to naturalize it for th) 
second time in Scotland. I shall confine my present notice 
the individuals which I have myself had an opportunity of ol>4 
sen' ing. 

• Supplement to the Oraitliological Dictioiiaiy. 
■|- Journnl Ecoiioniiq\ie, April 1753. 

vol.. XIII. NO. SXV. — JULY 18S8. 
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I had last summer the pleasure of accompanying my scien- 
tific friends, Professor Graham and Dr Greville, on a botanical 
excursion to the Valley of Clova. The discovery of Astragalus 
(dpinus, till then unknown as a British plant, and of other 
interesting rariues, rewarded their zeal, and has been elsewhere 
recorded*. For myself, I chiefly plied the angler^s trade, and 
had the satisfaction of providing my friends and their followers 
(Professor Graham being accompanied by a detachment of his 
class) occasionally with an agreeable addition to their dinner in 
regions where there were very few loaves, and (but for my ex- 
ertions) no fishes. We afterwards crossed the Grampians, skirt- 
ipg the ^^ dark Loch-na-gar^ and other fine mountain masses of 
that neighbourhood, and, descending to the banks of the Dee, 
took up our residence for a time at the Castletown of Braemar. 

I was wading down the Dee one fine afternoon, a .little below 
Mar Lodge, and with a lighter pannier than usual, when I 
heard the cry of a bird to which I was unaccustomed, and my 
bad success in that day^s angling induced me the more readily 
to diverge from the " pure elemait of waters," to ascertain what 
this might be. I made my way through the overhanging wood 
for a few hundred yards, and soon after reaching the road, 
which runs parallel with the river on its right side, I observed a 
wooden palisade, or enclosure, on the sloping bank above me. 
On reaching it, I found it so closely boarded up, that I had for 
a time some difficulty in descrying any inmates, but ray eye soon 
fell upon a magnificent bird« which at first, from its bold and 
almost fierce expression of countenance, I took rather for some 
great bird of prey than for a capercailzie. A few seconds, how- 
ever, satisfied me, that it was, what I had never before seen, a 
fine living example of that noble bird. I now sought the com- 
pany of Mr Donald Mackenzie, Lord Fyfe**s gamekeeper, the 
occupant of the neighbouring cottage. He unlocked the door 
of the fortress, and introduced me to a more familiar acquaint- 
ance with its feathered inhabitants. These I found to consist 
of two fine capercailzie cocks and one hen, and the latter, I was 
delighted to perceive, accompanied by a thriving family of young 
birds, active and beautiful. I made various inquiries on the 
spot ; but the fatigues of angling, and of entomologising com- 

• See this Journal, October 1831, p. 373. 
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bined, prevented my writing down the result at the time, atfl 
though I have still a distinct recollection of the leading facts*. •! 

It was, however, with great pleasure that I availed myself, st J 
an after period, of Sir Thomas Dick Lauder's obliging offer tO i 
convey a series of queries to Mr Gumming, Allauquoieh, BraajJ 
mar, Lord Fyfe's factor, from whom I received the substance offl 
tfae-following information. I 

The first importation of these capercailzies arrived from SweJ 
den about the end of tJie year 1827, or eaily in January 18S&.f 
It consisted of a cock and hen, but the hen unfortunately died 
after reaching Montrose Bay. As the male bird alone arrived 
at Braemar, the experiment was judiciously tried of putting a 
common barn-door fowl into his apartment during the spring 
and summer of 1828. The result was, that she laid several 
eggs, which were placed under other hens, but from these eggs 
only a single bird was hatched, and when it was first observed 
it was found lying dead. It was, however an evident mule, or 
hybrid, and shewed such unequivocal marks of the capercailzie 
character as coidd not be mistaken. 

The second importation likewise consisted of a cock and hen, 
and arrived safely in this country in January or February 1829. 
The female began to lay In the ensuing April, and laying in ge- 
neral an egg every alternate day, she eventually deposited about 
a couple of dozen. She shewed, however, so strong a disposi- 
tion to break and eat them, that she required to be narrowly 
watched at IJie time of laying, for the purpose of having them 
removed, for otherwise she would have destroyed the whole. In 

■ During cur excursion we gBiierally paBsed over the ground more rapidly 1 
than was conaiatent with entomological ubservation. The ubjects sought fa 
by the botanist are generallj of larger size, and being alao lovers of light ai 
sunshine, they are more easily distinguished than most of the insect tribes, a 
many of which court concealment anil the shade. I was, however, fortuna 
in obtaining near the Spittal (if Glenniuick the scarce heath-butterfly //ippar- 
chia Tsphm, which I had never liefnre seen alive in Scotland; ami in open 
glassy glades, among the woods which skirt the tight bant of the Dee, between 
Abergeldy and Im-ercauld, I captured the rare and beautiful IHpparMa 
Blandina, commonly called the Scotch Argus, a species hitherto found chiefly 
in the island of Arran, and not previously known to occur so far north on the 
mainland. Of the rarer Diptera, Fedicia riviaa may be mentioned as not un- 
frequent among the woods of Braemar. 
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fact she did succtod in breaking most of th<?iii, but eight were 
obla'metl uninjured, These were set under a common hen, but 
only one bird was hatched, and it died soon after. In tlie spring 
of 1830, the hen capercailzie laid eight eggs. Of tliese she broke 
only one, and, settling in a motherly manner on the other seven, 
she sat steadily forfive weeks. On examiningthe eggs, however, 
they were all found to be addle. " It is to be remarked," Mr 
Commiflg here observes, " that in 1829 and 1830 the hen had 
access only to the cock that was brought home with herself." 

In the early part of 1831, three apartments were ingeniously 
formed adjoining one another. The hen was placed in the 
central chamber, between which and the enclosure on either 
fiide, each of which contained a male, there was an easy com- 
munication ; so contrived, however, that the female could have 
access to both the males, whilst they, from their greater size, 
could neither approach each other, nor disturb the female as 
long as she chose to remain in her own apartment. In May 
and June of that year she laid twelve eggs, seven of which were 
set under a common hen. Of these, four were hatched in an 
apparently healthy state, one was addle, and the other two con- 
tained dead birds. Of those left with the capercailzie hen, she 
broke one, and sat upon the other four, of which two were 
hatched, and the other two were found to contain dead birds. 
Of the two hatched one soon died. Both the barn-door hen 
and the female capercailzie sat twenty-nine days, from the time 
the laying was completed till the young were halclied ; and Mr 
Cumming calls my attention to the fact, that there were birds 
in all the eggs of this year's laying except one. 

My visit to Braemar took place about the first week of last 
August. 1 think all the five young were then alive, and al- 
though only a few weeks old, they were by that time larger 
than the largest moor-game. 1 had no opportunity of handling 
them, or of examining them very minutely, but the general view 
which I had of them, at the distance of a few feet, did not 
enable me to distinguish the difference between the young males 
and females. They seemed precisely the same at that time 
both in size and plumage, although I doubt not the male 
markings must have soon shewn themselves on the young cocks. 
The single surviving bird of those hatched by the mothcT died 
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of an accident, after living in a very healthy state for several 
weeks. Two of those hatched by the common hen died of some 
disease, the nature of which is not known, after lingering for a 
considerable time. It follows that there are' only two young 
birds remaining. These are both females, and when I last 
heard of them some months ago, were in a thriving condition. 

The whole progeny were fed at first, and for some time, with 
young ants, — ^that is, with those whitish grain-shaped bodies, 
which are the larvae and crysalids in their cocoons of these in- 
dustrious creatures, though commonly called ant^s eggs. At 
that period they were also occasionally supplied with some ten- 
der grass cut very short. As soon as they had acquired some 
strength, they began to eat oats and pot barley, together with 
grass and the various kinds of moss. They are now fed like 
the three old birds, chiefly on grain and heather tops, with the 
young shoots, and other tender portions of the Scotch fir. I am 
informed that the distinction between the sexes had become very 
obvious before the death of the young males. The plumage of 
the latter was much darker, their general dimensions were great- 
er, their bills larger and more hooked. These characters be- 
came very apparent during November and December. 

The old males have never yet had access to the young birds, 
so that it has not been ascertained whether they entertain any 
natural r^ard for their offspring, or would manifest any enmity 
towards them. From the continued wildness of the old birds, 
especially the males, it was found difficult to weigh them, with- 
out incurring the risk of injuring their plumage. However, the 
male which arrived in \S%% and which then appeared to be a 
bird of the previous year, was lately weighed, and was found to 
be eleven pounds nine ounces avoirdupois. Judging from ap- 
pearances, it is believed that the weight of the old hen would not 
much exceed one half. There is, indeed a striking disparity in 
the dimensions of the sexes in this species. 

I have not yet heard the result of this season^s courtship. The 
intention is, as soon as some healthy broods have been reared in 
confinement, to liberate a few in the old pine woods of Braemar,^ 
and thus eventually to stock with the finest of feathered game 
the noblest of Scottish forests. 

WooDviLLE, 6^ June 1832. 
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( 167 ) 

Description of several New or Rare Plants which Jiave lately 
Jhwered in tJte neighbourhood of Edinburgh^ and chiejly 
in the Royal Botanic Garden, By Dr Graham, Profes- 
sor of Botany in the University of Edinburgh. 

June 10. 1832. 
Andromeda tetragona. 

A. tetragona ; foliis quadri&riam imbricatis, appressis, subtriquetris. ob- 
tusis, glabris (?) ; peduncuUs elongatis, soiitariis unifloris ; corollis 
campeLau\titi3,^--iSpreng, 

Andromeda tetragona, Linn, Fl. Suecic. ed. 2. No. 356 — Willd, 2. 607. 

— Wahlenb. Fl. Lappon. No. 200. — Pursh, Fl. Amer. sept. 1. 290 

Spreng. 2. 289. 

Andromeda pedunculis soiitariis lateralibus, corollis campanulatis^ foliis 
oppositis obtusis imbricatis revolutis.^Gm«/. Fl. Siberic 4. 120. No. 5. 

Descriptiok. — Stem erect, woodj (aboul 5 inches high) naked near the 
base, and marked by the origin of fallen leaves, much branched ; branches 
suberect, the lower decumbent at the base and rooting. Leaioes (two 
lines long) in four rows, closely imbricated, sagittate, concave in front, 
triquetrous and furrowed over the midrib behind, blunt, slightly pu- 
bescent, particularly in native specimens, but the degree seems to 
vary, as does the colour, which is bright or dull green. Peduncles 
axillary, solitary, at first short, afterwards much elongated, slightly 
pubescent, sheathed with scales at the base. Flower drooping. Ca- 
lyx 5.parted, greenish, tipped with red, glabrous, persisting, segments 
gibbous at the base. Corolla while, campanulate, somewhat contracted 
near the mouth, which is 5.cleft, the segments blunt and spreading. 
Stamens included, filaments shorter than the pistil, erect. Anthers yel. 
low, each with two slender spreading hispid bristles. Pistil scarcely 
longer than the stamens; stigma obtuse; style persisting, straight, 
sli^tly tapering upwards. Germen roundish-oval, obscurely 4-lobed, 
depressed at the insertion of the style, and surrounded at the base by a 
wrinkled glandular ring. Capsule erect, nearly globular, glabrous, ha- 
ving 5 loculaments, the dissepiments arising from the centre of the 
valves, which are inflected in their apices. 
The seeds of this interesting little plant, which surely will yet be found 
- indigenous in Britain, were kindly communicated to the Botanic Gar- 
den, Edinburgh, by Dr Richardson and Mr Drummond, on the return 
from North America of the last expedition under the command of Cap- 
tain Franklin. It flowered, for the first time, in April 1832, in the 
same border with, but a little later than, its beautiful compatriot An- 
dromeda hypnoides. We have two varieties : one only has yet, by flower- 
ing, rewarded the judicious cultivation of Mr Macnab. It is the lighter 
coloured, and considerably the freer growing of the two. 

Arbutus pilosa. 

A. pilosa; caule frutescente, procumbente, piloso : foliis ovato-ellipticis, 
ciliato-serrulatis, coriaceis, apice muticis, callosis ; pedunculis axillaris 
bus, unifloris, elungatis, nutantibus ; antheris quadri aristatis. 

Description. — Stem branching from the root, prostrate, red, twiggy, co- 
vered with thickset, harsh, spreading, rusty-coloured hairs. Leaves (9 
lines long, 4 4 broad) scattered, spreading, and being turned to the light, 
are disticlious, coriaceous, naked and shining on both sides, dark green in 
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front, pale bcbind, ovato-ellipLtcal, with a caltoua tip, liut no m 
veined, Berrulate, each serrature being tippeil willi b hair aioiiiar to those 
oti the stem, a rerv few also nccaaionally exist on or near the middle rib 
behind. Petiolai short, BubappreBsed, and with rather tumid aKilJary 
buds. Feilancla sparingly coverei with a Tew fulvous hairs, solitary in 
the axils of a few of the terminal leaves, of which tliej are equal la one- 
half the length. Sraelaa orate, scattered upon the peduncle, adpressed, 
lai^ger and ^wer upwaids. Calyx 5-cleft, [lerusting, wbite, glabrous with- 
in and without, (preadiug, segments ovate, acute, gibbous at the base. 
Canlla (3 lines long) orate, white, G-toothe<I, teeth blunt and revolute. 
Slameni ID, arising irum a small green disk ; filaments white, covered 
wilh minute pubes[:Enee, swollen immediately above tbeic or!^, and 
there somewhat concave on their inner surface, subulate upwards ; anthers 
yellow, attached by tbrir backs, uTata-oblong, each loculament with two 
Hmallascead)iigawn9,in &ontoF which it opens by a pore. 5%na small, 
red, terminal, very obscurely S-lobeiL Style erect, cylindrical, included, 
colourless. Germea ovale, green, rather more than half the length i^ the 
style, and equal to the filaments, slightly covered with obscure pubes- 
cence, and depressed on the top, where Che style is inserted. 
This species is nearly allied to A. mtieTonala,whkk flowered in the Botanic 
Garden lately, and is figured in Bot. Mae. t. 3093., but is easily distin- 
guished by the character given above. They undoubtedly belong to the 
same jrenus, but whether they should be left as Bpecies of Arbiilta, or re- 
moved to Gaallheria or ATctoslaphylos, or erected into a new genus, must 
be chiefly regulated by the fruit, which I have not seen. 1 doubt whe- 
ther the calys, (bough persisting, will become berried as in Giuitlkeria, 
but the anthers are, as in that genus, provided with 4 awns. The pre- 
sent s]iecies is a native of Mexico, anil was raised bv Mr Neill from seed 
received fhim Mr Don. From Mr Neill we received it nt the Botanic 
(iarden. In bnth establishments it flowered during May, and Is per- 
fectly hardy. 

Epacris ceneflora. 

E. Berxfiara ; ramulia toraenloais { foliis lanceolatis, acuminatis, paCentia- 
simlsi floribua patulis, pedunculatis, secundia; calycibus ocutis, ci- 
liati)!, tuba coroUie lunge brevioribua. 

DEHCaiPTiON Stent erect, branched. Brantbei tomentous, purplish. 

Leaven lanceolate, acuminate, dark green above, paler below, mucrunate, 
sut^linlate, spreading wide. Floteers collected near the extremities of 
the bnmches, white, secund, pedunded, patent. Calgx segnenia lanceolate, 
ciliated. Corolla, tube obscurely pentagonal, thrice as limg as the calyx, 
pitted on the outside between the calyx segments, and having nectarife- 
rous depressions und er the corresponding elevations within, somewhat con- 
tracted upwards; limb revolute, segments subacute. Stanmu subexsertedj 
filaments alternating with the nectarilerous pores, and adliering through 
their whole length to the inside of the corolla ; anthers dark leaden-co- 
loured, pollen granules white. Stigma capitate, sublobate, flattened on 
the ti^. Slgla glabrous, somewhat thickened above its base, and a^in 
cODtracted, tapering a little towards Che stigma. Gsrvien green, gla. 
brous, subrutund. Unripe capxale subturbinate, pitted at the insertion 
of the style. Seeds erect, on a central placenta. 

This species, a native of Van Diemen's Land, was raised at the Botanic 
Garifen, Edinbui^h, from seeds communicaled by Mr Newbigging, and 
likewise by the Rev. Mr Craig, in January 1B3I. It flowered for the 



first time in April anil May 1833, the plants being still very amalL 
appears to be ripening seed abundantly. 



FraQcoa appcndiciilata. 

F. appendicalala i Mulescens, foliis Jyralis, denticulalis u 
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(.'□rdalo obtuse angulalD i iliiribi 



t. 696.— Pert. Sjnops. l.iU,- 
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cftDlibus, bbo tenninali 

spicatia. 
Vrancoa Bppendiculata, Cman. Icon. 

— Sprengel, Sp. Plant. 2. 2(;2- 
f mncoa aonchifolia F Ad, Jim. Ann. des Sc. Nat. 3. 192. t. 12. 
DescbiftioN'— Jtoof with several vcrj leafy ltowds. ji'tenu short. 

(8 Inches long) pelioleil, Ijrate, with sort, slightly elulininia pubescence 
nn botii aides, bullale, undulate, stronglj veined, denticulate, decuirent 
■long tbe petiole; lubes blunt, the terminal one by raucb the largest 
(in a vigorous plant G ioches long, 4Ji inches broad), bluntly angled, i^ur- 
date at the base. Floaer-slaOc (2 teet liigh) terminal, scape-like, having 
a few leaves at the base only, erect, straight, round, slightly tapering, 
densely covered with pubescence similar to that on the loaves; from the 
sxils of the stem-leaves, and from a bractea near the top, arise solilary 
erect branches, in all respects similar to the primary aliout, but anialler. 
Spike (S inches long) racemose, Howers (} inch long, \ inch across when 
fully epxanded)rEtEcr dense, springing ftoin the axiU of lanceolatoJnear, 
green bToctat. Calgx persisting, 4~6-parted, grfeii, rather longer than 
the pedicel, segments ovato-acute, S-nerved, glanduiosti-pubescent wilh- 
in and without. Pelaia 4-2, twice tlie length of the calyx, obovatu.'ellin. 
lical, channelled in front towards the sliort cUw, keeled behind, of a pale 
rose-colour, with a darlcer spot in the centre, becoming lighter after ex- 
pansion. Stamens 6-10, shorter than the calys, alternating upon an ob- 
scure but nectariferous dialc, with short diverging scales tabortive sta- 
mena); filaments subulate, glabrous; anthem yel^w, bilocular, oblung, 
bifid at both extremities, and slightly diverging at the lower, bursting 
along tbe aides, pollen yellow, granules small Genan superior, oblong, 
4-S-turrowed, il-S-vatved, and having as many loculaments, formed by 
the inversipn of the margins of the valves. Stigma sessile, 4l^-lubed, at 
first involute, then spreading, peltate, fleahy, surface tubercled, Omiki 
numerous, green, oblong. 
This showy jjtant was introduced into tbe Clapton nursery from Chiloe 
by Mr Anderson. From Clapton it was obtained by Mr Cunningham 
at Comelj-banlt, near Kdinhurgh, and communicated to Mr NeiU's gar. 
den at Canonmiils. In both these establishments it fioweced in May 
1S32. I have no doubt of this being the species of Cavanilles, and very 
little about its being that of Jussieu, though the petals are figured (not 
described] by Cavaniiles as acute, and though tbe flowers are said by 
Jussieu to he without pedicels in bis plant. The leaves correspond with 
Cavanillea', and the station is the same. His figure represents the 
flowera as secund, and a dried specimen brought home by Mr Anderson, 
and given to Mr James Maciiab, has the same app(>arance. . 

Kennedia Comptoniona. ■ 

K. CompMniano, var qitinqJiefolia. H 

This is a very handsome variety, but I can perceive no good character by * 
which it can be speciJicaUy distinguished. It is very robust, the leaves 
being much longer and narrower than in the usual form of tbe species, 
and very often with 5 tolioles, the terminal one only, as in the common 
variety, being supported upon an elongated petiole. The flowers are in 
a dense raceme, and of a deep rich li&c, with two green striated spots 
on the vexillum. It was raised from seeds aent to the Botanic Garden, 
Edinburgh, fi'om New Holland, by Mr Fraser lo 1827, and flowered in 
tbe grcenfaouse for the first time in April 1832. 

Menziesia empetriforniis. 

M- empel^fonmt ; foliia linearibua serriilatis ; pedunculia 
floribua campanulatis, erectis, decandris ; calycihua glabrisj 
basi gibbosia ) antheris fliamenta cequantibus. 
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Menziesia empetriformis, Smithy in Linn. Soc. Trans. 10. 380 Pursh^ 

Flor. Americ. Septent. 1. 264 — NuttaU, Genera, 1. 252. — Sprengel, 
Sjst Yeget. ii 202. 

Description.— A small erect shrub. Leaves (6 lines long, 1 line broad) 
linear, on short adpressed petioles, crowded, suberect towards the extre- 
mities of the branches, below spreading, when young glanduloso-ciUated, 
afterwards glabrous, with a few cartilaginous small teeth especiallj to- 
wards the apices, slightly channelled above, fleshj in their sides, midrib 
somewhat depressed flattened and wrinkled. Peduncles {\ inch long) 
erect, glandular, axillary, single and single-flowered, coUected near the 
extremities of the branches, bibracteate at the base. JBrcuOea ovate, con- 
cave, crenate, opposite. Calyx 5-phyllous, red without, green within, 
except on the edges where it is red, glabrous, ciliated with minute white 
hairs, leaflets blunt, wrinkled and gibbous at the base. Corolla (3 lines 
long, 2 broad) reddish-purple, campanulate, erect, glabrous, about three 
times as long as the calyx, 6.toothed, teeth reflected. Stamens 10, of 
rather unequal length alternately, about the length of the germen ; fila- 
ments rose-coloured, flat, linear ; anthers purple, oblong, narrower at 
the upper end, as long as the filaments, connivent, grooved along their 
sides, bursting by two terminal pores, attached by their backs to the 
filaments. PistU exserted ; stigma of 5 connivent, triangular teeth ; 
style slightly curved, cylindrical, red ; germen globular, green, glandu- 
lar, quinquelocular ; ovules very numerous, attached to a large central 
placenta. 

This very distinct species of Menziesia was raised at the Botanic Garden, 
Edinburgh, from seeds communicated by Mr Drummond on his return 
from the last expedition to North America under the command of Cap- 
tain Franklin, and, I believe, collected by him (Mr Drummond) on the 
Rocky Mountains. It first flowered in November 1831, but much more 
abundfljitly in May 1832. 

If Sir James Smith had seen the living plant, I think he would have given 
a difierent specific character. The leaves, in the recent state, are de- 
cidedly tumid, both above and below, being depressed only along the 
middle rib on either side. 

Pimelea sylvestris. 

P. sylvestris ; foliis oppositis utrinque glabris, lanceolatis, acutis ; florali- 
bus 4-5, rameis subsimilibus, capitulo terminali multifloro breviori- 
bus ; perianthiis glabris, tubo infundibuliformi. — Br. 

Pimelea sylvestris, Br. Prodr. Fl. Nov. Holland. 361. — Rcsm. et Schtiltes, 
Syst. Veget. 1. 274 — Spreng. Syst. Veget. 1. 92. 

Description — Stem erect, shrubby, twig-like, bark covered with minute 
warts. Leaves (above 1 inch long, ^th of an inch broad) opposite, in five 
rows, on short adpressed petioles, spreading, glabrous on both sides, 
lanceolate, acute, quite entire, flat above, or slightly turned back at the 
edges, very obscurely veined, middle rib channelled below ; floral leaves 
similar to those of the branches. Capittdum terminal, many -flowered, 
flowers expanding from without towards the centre, much longer than 
the floral leaves. Perianth (above half an inch long) glabrous, funnel- 
shaped, pale rose-coloured, becoming white after expansion, throat naked ; 
limb 4-parted, segments erect, ovate, their edges folded outwards at their 
base, the two outer segments in the bud subacuminate, and keeled at the 
apex, the two inner blunt; tube much attenuated downwards, but dilated 
at its base where it covers the germen, and is persistent, all above being 
deciduous. Filaments adhering to the throat, above this free, longer than 
the perianth, reflected. Antlicrs orange-yellow, linear. Stif/ma capitate, 
small. Style erect, filiform, exserted, glabrous, colourless. Germen ovate, 
compressed, glabrous. Ovule single, pendulous. 

The seeds of this species were collected on the south coast of New Holland 
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in July 1829, and being kindly sent by Colonel Lindesay, were received 
at the Botanic Garden, Edinburgh, twelve months afterwards. Several 
plants flowered freely in the greenhouse in May 1832. They form a 
handsome addition to the species previously in cultivation. There is 
reason to believe that the seeds will ripen. 

Rulin^a corylifolia. 

B. corylifolia ; foliis ovato-deltoideis, [subcordatis, basi lobatis supra his- 
pidis, subtus hirsuto-tomentosis ; stipulis ovato acuminatis ; corymbis 
oppositifoliis ; fiLamentis antheriferis simplidbus, sterilibus ovato-lan- 
ceolatis altemantibus. 

. Descriptiok. — Shrub branched from the base of the stem, branches slight- 
ly flexuose, tomentoso-villous, and slightly viscid. Leaves (2| inches 
long, 2 inches broad) ovato-deltoid, slightly cordate, slightly lobed at the 
base, serratn-crenate, rugose, pubescent on both sides, but much more 
considerably behind, where also they are paler, bright green above, and, 
when fadinff, becoming red, being very prominent behind; petioles slight- 
ly channelfeid above, villous, much shorter than the leaves, bistipu£ite. 
StipUUB opposite, distinct from the petiole, ovate, acuminate, villous, and 
with long cilise. Corymbs collected near the apices of the branches, densely 
covered with white hairs in its primary ana subsequent divisions, each 
division having on the outside a lanceolate bractea. Flowers pedicellate, 
white. Calyx 5-phyllous ; phylla cordate^ villous both within and with- 
out, but much more harshly without, somewhat reflected in their sides, and 
forming a prominent edge where they meet each other. Petals pubescent, 
much smaller than the calyx segments, concave, gibbous at their base, 
their sides formed into two blunt parallel wings, which project towards 
the axis of the flower, apex extended into a blunt linear appendage, at 
first curved towards the axis, but afterwards bent back, and passing out 
between the s^ments of the calyx. Stamens 5 (perfect), immediately 
within the petals, and alternating with the segments of the calyx, shorter 
than the petals, and included within their folds, alternating on the same 
urceolate border with, and somewhat shorter than, ovato-lanceolate scales 
(abortive stamens), which are hairy on the outside, smooth within ; fila- 
ments fflabrous ; anthers short, bilocular, bursting along the sides. Poi'- 
ten yel&w, granules round. Stigmata cohering to each other, small, ca- 
pitate, colourless, shining. Styles 5, glabrous, in contact in the centre of 
the flower, scarcely longer than the stamens. Germen 5-lobed ; in its 
early staoes lobes conical and a little rough, afterwards rounded, green, 
depressed in the centre, and densely covered with stellate pubescence, 
5-locular, dissepiments from the edges of the v^ves, their ti^o layers 
afterwards separating. Ovules two in each loculament, with a central 
ridge of the valve between them, both attached to the central column 
below its middle. Pubescence every where on the plant stellate, except 
from abortion, when, as on the upper sur&ce of the leaves, it often ap- 
pears single. 
This plant was received last year by Mr Neill at Canonmills, and in the 
Botanic Garden, Edinburgh, from Mr Knight on the King's Road ; and 
both with Mr NeiU and us, it flowered freely in the greenhouse in May 
last. I am indebted to my acute friend Dr Hooker for many important 
references regarding this genus and its allies, which led me to investi- 
gate its structure much more closely than I otherwise would, and pre- 
vented my committing some mistakes. 

Stylidium hirsutum. 

S. hirsutwm; scapo hirsuto villis aculis; racemo subsimplici; calycis 
labia (§-) partita; capsula ventricosa ovata; foliis linearibus, basi at- 
tenuatis, margine parum recurvis, squamis scariosis distinguantibus 
interioribusque acuminatis. — Br, 
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Stylidiuni hirButum, Br. PruJr. Flar. Nov. Hulluid. 5Ga — Sprmg. Up. 3 
riant. 3, 7-17- 

DK»caiPTioH.— /(oo/ of Btrond, hard, branching fibrea. Lmi™ (6 Inches 
long) all mlical, linear, glabrous, firm In their texture, edges revnlute, 
attenuated at the haae, interaperaed with scariose glabrous scalca, which 
become larger towards the innermost, these being terminated witha point 
resembling the leBvea, but shorter. Scape (0 inches high) erect, simply 
rather bnger than the leaves, curered, eepeclallj at the base, with long , 
spreading colourless acute (not glandular) hairs, aniootlier upwards, 
naonw Oi inch lung> spicate, the uppermost flowers exriandiag first, 
each rising From the aiiJ of a lancealate green bractea, which is covered 
with boira similar to those on the scape. Prdieek hairy, half the Icngtlt 
nfthe primary bracteie, and having secondary lateral bractes. Ca^ 
S|-parCite ; tube verj hairy, having both pointed hairs and othera which L 
are shorter and glandular ; segments connivent, blunt, having glandulac J 
hairs only, the two outer the largest and broadest. Corolla purplish- I 
rose coloured, yellow in the throat, as well as the calyx covered on thq T 
outside with glandular pubescence, the fuur larger segments nearly j 
equal, spreading, flat, channelled in the centre, and slightly crisped on i 
the edges, the two next the labetlum rather the narrowest, and having { 
each ODE erect, ovate, entire tooth at its base, of similar colour with the 
rest uf the corolla, the two others green at their base on the outside, 
aud furrowed in the throat, the groove having prominent, erect, pubes- 
cent edges; labellum deflected from the inaide of the calyx between Che 
lips, small, ovate, acute, yellow, with a pur]ile crisped and crenate edga, 
its appendices blunt spreading and much shorter than itself; tube iiale 
yellow, twisted, equal to the longest segnneiita of the calyx, the whole of 
the in^de and the upper surface of the limb presenting, under the mi< J 
eroacupe, a beautiful crystalline ajipeanuice. Column linear, flat, equal ia i 
length to the limb, dark red in front, yellow behind, glabrous, very ir. | 
ritable, bordered at ita lower part. Jntheri leaden-coloured, pollen gn 
uules lilac, minute, ovate. Stigma of dull green colour, oblong, gui 
dular suriace crystalline. Germta ovate, bilocular, dissepiment imper- 
fect above. Omilei very numerous, attached tu a central receptacle, 
awantingin the lower part of the dissepiment. 

Tins speciea ia new in cultivation, and tJie flowera are larger than an 
our gardens. I owe (o the late Mr Fraser, colonial botanist, a ni 
apeciinen collected at King George's Sound, on the south coast of New 
Holland ; and. finm seed pickea off one sent at the same time tu 71' 
Macnab, the plant described was raised. It flowered in the greenbou 
of the Itoyal Botanic Garden in May, and will continue to bear flowers 
during the early part of June. 

Symphitum Caiicasicum. 

S. t'aucaiktim ; caule ramoso, in&me hirautu, flupeme glutinoso ; folii* 
ovato-lanceolatis, base atCenuatis, senudecurrentibus, hirsutls) caly- ] 
cihus obtusis. 

Symphitum Caucasicum, MnruA. Biel. FL Tauric. Caucas. 1. l28.^~Spreii' 
pet, System. Veget. I. 5Ci ' 

Descbiftiow. — Slem (2 feet high) hirsute near the bottom, hi^er up pii< 
bescent and viscous, slightly winged, flexuoae, branched. Leaveg ovato- 
hinceolate, hirsute on both sides, but less harshly on the upper, and there 'j 
when young subviscid, half decurrent, the lower attenuated at the bai^ 
the upper pair oblique, aesaile and alternate. SpUiBs terminal, geminate, 
many-nowered, secund and involute, common peduncle ana pedicel) 
glanduloso-pubescent. Ca/^.i angled, the angles and blunt teeth ciliated, 
when in fruit distichous. Corolla at first red-purple, hut loses this co- 
lour as aoon as it expands, and acquires a lively azure hue ; tube longer 
thiin the calyx, sparbgly and minutely pubescent on the outside, havuig 
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a white fleshy narrow edge projecting internally from its base over the 
disk ; teeth of the limb blunt and revolute in their edges ; teeth of the 
throat erect, blunt, and having short crystalline ciliee on their edges. 
Stamens included, about as long as the teeth ; filaments purplish ; an- 
thers yellow, rather shorter Uian the free portion of the maments, bifid 
at both extremities. Pistil rather longer than the stamens ; stigma bi- 
lobular, rounded ; style slightly tapered, glabrous, lilac ; germen light 
yellowish-green, seated on a white di^. The unripe achenia are rough, 
irregularly depressed over their sur&ce, and each is raised on asand-g£s8 
sha^d portion of the disk, the upper lobe of which projects from its 
lower side a simple row of short dependent subulate hairs. 
The seeds of this plant were received at the Royal Botanic Garden, from 
Dr Fischer, under the name adopted, in 1830, and flowered for the first 
time in May 1832^ The profusion of lively coloured flowers in this spe- 
cies, which is less deformed by coarseness of herbage than others, makes 
it one of the most desirable for cultivation. 

Tropaeolum tricolorum. 

T. tricolorum ; caule tenuissimo scandente ramose, foliis peltatisectis ; 
segmentis 6-7 oblongis oboyatisve integris basi attenuatis, petiolis cir- 
rhosis, peialis unguiculatis calyce persistente subclauso parum longi- 
oribus obtusis integerrimis. — Sweet, 

Tropseolum tiicolonim, Sweefs British Flower Garden, 270. 

Descriptiok.— '/{oo^ tuberous. Stem filiform, greatly branched, branches 
entangled, purple,'shining. Leaves alternate, petiqled, palmato-digitate, 
round, (8 tines across 6-lobed, soft, slightly villous, especially below 
where paler, veined, lobes unequal, obovato-elliptical, generally only 
one of them mucronate ; petiole (1 inch long) filuorm, resembling the 
branches. ■ Pedtmcles (above 2 inches long) solitary, opposite to the leaves, 
pendent, capillary, slightly thickened upwards. Calyx of bright vermi- 
lion colour, pentagonal, 5-cleft, the segments blunt, mucronulate, on the 
outside tipped as well as the spur with purple, on the inside tipped with 
green, whole inner sur&ce glandular ; spur erect, about one-third of the 
length of the peduncle, awl-shaped, nectariferous. Petals 5 (3 lines long), 
yellow, subexserted, inserted below the incisures of the calyx, obcordato- 
spathulate, unguiculate, dilated at the base over a slightly villous pit. 
Stamens 8, included ; filaments glabrous, colourless, dilated at the base, 
and having on the outside of the inserticm of each a pit similar to that 
at the base of the petals ; anthers yellow, cemuous. Germen glabrous, 
3-lobed, lobes keeled. Style glabrous, shorter than the stamens, grooved 
on three sides, S-toothed at the top, one of the teeth larger than the 
others, and grooved. 

We received this plant from Mr Anderson of the Apothecaries' Garden, 
Chelb-ea. It produced its truly splendid flowers in the greenhouse of 
the Botanic Garden in March and April. 
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SCIENTIFIC INTELLIGENCE, 



METKOHOLOCIY. 



1, First View (>f Sierra Leone. — Dr Boyle, io liis interesting I 
work on the medical topography of ihe western coast of Africt^; I 
I (ays, " There are very few parts in the tropical world which A \ 
j first sight liold out more allurements, even to the experienced. J 
I travellei-, than Sierra Leone. Its splendid scenery, and its bsau4 I 
tiful river, together with its extensive, commodious, and generd 
ly secure harbour, and pleasant-looking town and villages, xn 
calculated to excite the most flattering hopes in respect of healtii 
and enjoyment, notwithstanding strong previous impressioif|> 1 
with regard to the contrary. On making Sierra Leone from the | 
north, the mountains from which Ibe peninsula was named first \ 
excite attention. They are loEty, perpetually clothed, froD* | 
their summits to their bases, in all the fertile gaity of Nature^ j 
verdant scenery \ and there is a. pleasing and endless variety ift 
the outline of iheir countless peaks and declivities. As the ship 
draws in with the shore, signs of cultivation appear, and increase 
with rapidity, both in number and attractiveness. Freetown, 
and the lately formed villages in its neighbourhood, at first ap- 
pear like anomalous patches in the view ; but on a nearer w^ . 
proach, they add greatly to its beauty and its interest. Whe« j 
the ship has arrived just at that point of distance from which a 
person may see all the broad outlines and apparent character!^ i 
tics of an extensive scene, without being able to discern the u 
nute details, the effect is magnilicent. On the left hand is the J 
Bnlloon shore, low, but covered with luxurious and richlj^^ 
coloured bush, an occasional palm and pullom tree^ rising ij|s1 
graceful form above the neighbouring mangroves; — in appeat>^' T 
ance it seems to embody the notions formed of fiury-land, but 
its realities most sadly illustrate the folly of such dreams. The | 
middle ground also occurs on the left hand, and it gives a vfr \ 
riety to the view. In front are the spacious river, extendtng^l 
farther than the eye can reach, and the north side of the peniu- T 
Bula, with its lofty mountains, and Freetown, running to the 
VOL. XIII. MO. XXV. — JULY 183K. ■»- 
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ler's edge, and surmounted by ihe barracks, and protected by a 
liandsome Tort, and a coast, forming small and convenient bays, 
from the town to its termination at the Cape, which runs boldly 
into the sea. On the right is the Atlaniic. That a scene, com- 
posed of such ostensible material features, is grand and impos- 
ing, may readily be supposed; but those who arc ignorant of 
the peculiarities of a tropical climate, and its seductive influence 
on a stranger, can form no adequate notion of the character and 
extent of its actual power. For the moment home is forgotten ; 
or if remembered, the remembrance is accompanied with a de- 
sire it should be situated in such a seeming paradise. In thus 
speaking of the view on arriving at Sierra Leone, we are sup- 
posing the settlement to be made on a fine clear day, when the 
atmospliere is bright and comparatively devoid of malaria, and 
the river runs its natural course, unswollen, and free from dis- 
coloration. Should the arrival, however, happen at a different 
period, when the atmosphere is dense, oppressive, and fraught 
with deleterious exhalations, and the rains are deluging tlie face 
of the country, and at once augmenting the river, and destroy- 
ing its beauty, then Sierra Leone presents a very diflerent ap- 
pearance ; there is nothing to escite a pleasing anticipation, bul 
there is a world of causes for apprehension and for dread. The 
realities of the scene are, of course, unaltereil, for tlie two periods 
are the properly of the climate, and must be alike endured by 
the colonists; but the appearances present a melaocholy and 
fcarliil contrast." 

2, Description of an African Tomada. — The seasons at 
Sierf-a Leone are divided into the wet and the dry. The latter 
is generally ushered in by ttie explosion of two or three torna^ 
dos, which, although formidable in ihomaclves, are still so long 
connected with the approach of a pleasant time, as that the in- 
habitants have sometimes prayed for their appearance. One of 
those strange commotions of nature is thus described by Mr 
Boyle :— " A violent tornado appears to strangers a most ap- 
paling viatation, and produces an extraordinary effect upon 
their feelings. It consists of successive flashes of the most vivid 
liglitning, tremendous ehocks of thunder, rapidly and alarm- 
ingly reiterated, impetuous gusts of wind, delu^ng rain. This 
terrific combination of the elements sweeps along the whole of 
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the coast uodcr consideration ; but it occurs with peculiar foitlfl 
on what is called the windward coast, especially at Sierra LeooeZl 
Its denomination is derived from the Portugese, it being a cov^ 
ruption of the word trueno, which means thunder-stoi^in. HjJ 
approach is first discernible by the appearance of a small cle(||9 
silvery speck, at a high altitude in the heavenly expanse, whicjH 
increases and descends towards the horizon, with a gradual ao^f 
slow, but visible motion. In Its descent it becomes circumscribe^^ 
by a dark ring, which extends itself on every side, and as soc^J 
as the silvery cloud approaches the horizon, veils it in impeocwl 
trable gloom. At the moment the elemcnis seem to have ceaaetf 1 
their operations, and the very functions of nature to be para^ 
lysed ; the atmosphere appears to be deprived of the spirit dc| 
vitality, and a sensation of approaching suffocation pervadaM 
and oppresses the physical system. The, mind is wrapped i)U 
awe and suspense, but the latter is speedily relieved by the darc^ 
horizon being suddenly illuminated by one broad blaze of elec^ J 
trie fluid ; peals of distant thunder then break upon the eai|vjl 
and rapidly approach, and increase in fervency and violence, ^aSM 
the shocks become appaling; when the thunder is at its loud^| 
est, a tremendous gust of wind rushes with incredible and ofte^H 
irresistible vehemence from the darkened part of the horizoiij 
not rarely in its course carrying away roofs of houses and chiii>3 
ney-tops, blowing down or uprooting trees, and laying the stouuV 
est and largest ships on their beam-ends, or sinking them undec i 
weigh or at anchor; and to that succeeds a furious deluge of I 
rain, which falls in one vast sheet, rather than in drops, ana 1 
concludes this terrible convulsion. The lightning is of the moflt I 
vivid desciiption, and, contrary to what has been reported of it- I 
seldom sheet-lightning, but forked and piercing, and often ex» 1 
tremely destructive, both to things animate and inanimate, Ita j 
apparently doubtful, wild course, is sometimes directed to a larg^ 1 
and lofty tree, and the foliage, at the points of contact, is blasted I 
on the instant, the exposed branches are severed from the trunk. 1 
and probably the enormous trunk itself is rent to its basis and J 
destroyed. When it comes in contact with a house, it fr©- I 
quently leaves it as great a wreck as ships have been seen to b^ I 
on coming out of a severe action, or after a destructive storm t I 
and, occasionally, the building entered \iy \v ma'^ \\ai^\«w \a ■»■ 
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main untouched, aud ils inmates, some, or all of them, as flie* 
author has known to occur, perish under its scorching influence. 
Occasionally the spindle of a ship's mast, the most elevated part 
of it, may appear to be the point of attraction, and it will some- 
times dart among the spars and cordage harmless, descending 
till it reach the deck, when it suddenly quits the vessel by some 
aperture, and rapidly returning through another, seems to have 
acquired a new character with incredible velocity ; lor, steering 
its strange and rapid course into the niaindcck or hold, it will 
liill, maim, or injure every animate or inanimate with which it 
comes in contact. Much good has unquestionably been effected 
by conductors ; but those who have watched the progress of 
the electric fluid, will hold the theorist in no estimation, who 
does not make the atmosphere the first and most important point 
of consideration. The heavy peals, or rather the terrifying 
shocks, of thunder which follow the lightning, frequently not 
only shake the buildings at Freetown, but the very foundations 
on wliicb they stand ; and the reverberations from the surround- 
ing mountains increase, if possible, the awe excited by elemen- 
tary commotion. The succeeding rain, or rather deluge, is 
happily of short duration, and rushing down the various inlets 
and indentations in the adjoining mountains, it forms into streams 
even a few minutes after its commencement, which sweeps 
through the streets of Freetown with astonishing velocity, bear- 
ing with them all the exposed vegetable and other matter, in a 
state of putridity or decay. Such is the tornado, and it is by 
the preponderating power of its gusts, and the atmospheric in- 
fluence of lightning and its rains, that noxious exhalations from 
the earth, and deleterious miasmata, before confined to tiic 
neighbourhood of their origin by opposed or light currents of 
air in the day, or attracted by the land (the more lofty the 
more attractive) in the night, are removed, and consequently, 
the indescribably distressing feelings occasioned by a foul at- 
mosphere, are superseded by those comparatively pleasurable 
and enlivening sensations which have been already noticed, 
pp. 40-42. The average time for the tornados to set in, is the 
termination of the month of September, from which time until 
Chriatmas, tolerably calm weather may be expected At Christ- 
inas, /Ac periodical winds called the harmatan commence, and 
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fontlniie to blow for nix or ten weeks. It is very curious, that 
whilst, to the natives, and to the Europeans, who, from long re- 
sidence, may be said to be acclimated in the settlement, these 
winds are exceedingly annoying, the Europeans newly arrived 
consider thera as refreshing and salubrious. But during the 
raging of the harmatans, the furniture of every liouse is covered 
with fine sand, and tables and chairs crack under their influence. 
Mr Boyle concludes this part of his subject by a diary of the 
weather at Sierra Leone, for the term nearly of a year, — a docu- 
ment thai will be read with extreme interest by all the cultiva- 
tors of meteorological science. 

3. On ike distance to which Spray i^ihe Sea may be carried. 
— A few remarks on tlie distance to which spray from the sea 
is sometimes carried inland by storms of wind, may not, per- 
haps, be deemed altogether irrelevant to the subject we are 
, treating upon. Sea-water is brouglit into the immediate neigh- 
bourhood of Manchester, which is at least thirty miles from the 
nearest coast, by every violent and long continued gale from llie 
west ; and the exact proportion in given quantities of rain- water, 
collected on several occasions of this kind, has been determined 
chemically. That the sea is the principal source whence the 
salt is derived, with which the rain that falls in this town and 
its vicinity is occasionally impregnated, cannot, I think, ha 
doubted ; as I have clearly ascertained, by direct experiment, 
that its excess or deficiency depends entirely on the directit 
force, and duration of the wind. Kain collected in clean gli 
vessels, a few miles to the north of Manchester, when i 
blows moderately from the north or nortli-cast, scarcely evi 
exhibits the slightest trace of muriatic acid, on the applii 
of the most delicate test (nitrate of silver), even when redui 
two-thirds or three-fourths by spontaneous evaporation ; ihoiij 
samples collected in the town, precisely at the same time, on 
ing subjected to the test, generally liave their transpare 
more or less impaired. This fact seems to prove, that, notwill 
standing muriate of soda is never raised into the atmosphere 
evaporation, yet the air over targe towns usually contains a vei 
minute portion of muriatic acid, which, as Mr Dalton observ( 
is probably supplied by the subhmation of muriale of ammooi 
during (lie cciiibustion of fuel. A conjiiderablc incvtass qI 
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riatic acid takes place in the nun which falls in Manchester^ 
wh^ accompanied with a brisk breeze from the west, of several 
bours^ duration ; as is evident from the greater degree of opaci- 
ty observed in samples caught under such circumstances, when 
treated with a few drops of the solution of nitrate of ^Iver ; and 
that which falls in the adjacent country, then manifests a sensi- 
ble trace also. Indeed, the direction of the wind remaining the 
same, its force and duration seem almost entirely to regulate the 
quantity of muriatic acid in the atmosphere ; which completely 
establishes the fact that it is brought from the sea by the me- 
chanical action of powerful currents of air. The utmost dis- 
tance to which sea- water is conveyed by tempestuous winds is 
not easily determined. Sir H. Davy, in his Elements of Agri- 
cultural Chemistry, p. 295, states, that ** in great storms tlie 
spray of the sea has been carried more than fifty miles from the 
shore ;"" but he does not give his authority. Being at Blaqkwall, . 
in Derbyshire, the residence of my relative John Blackwall, 
Esq. on the 23d of November 1814, when a violent hurricane 
occurred, which did extensive damage on the southern coast, I 
took several opportunities of examining the rain which fell at 
intervals on that occasion, and uniformly found that it became 
extremely turbid on application of the test, evidently containing 
much more muriatic acid than rain collected in large towns, 
during calm weather, is ever found to contain. The storm 
commenced on the^^'night of the 22d of November, and conti- 
nuedj with little abatement, till after noon on the 23d. The 
wind blew from the south all the time, and the place of obser- 
vation is 140 or 150 miles from the sea in that direction. This 
is, perhaps, the greatest distance on record to which sea-water 
has been clearly ascertained to be conveyed by the wind ; and 
that it extended much further is highly probable. — Manchester 
Memoir 8 y vol. v. New Series. 
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4. Wild Animals in the Illinois Cowntry^ in North America. 
— The btiffblo has entirely left us. Before the country was 
settled, iminense prairies afforded pasturage to large herds of 
this animal, and the traces of them are still remaining in the 
" buffalo paths,'' which are to be seen in several parts of the 



I 

I 
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State. These are well beuten tracts, leading generally from tbft I 
prairies in the interior of Uie state, to the mar^ns of the lacg^ I 
rivers; sliewing the course of tbcir migrations as they change^ ■ 
their pastures periodically, from tbc low marBhy alluvium t^ I 
the dry upland plains. In the heat of summer they would bq ■ 
driven from the latter by the prdrie flies ; in the autumn theg I 
jvould be expelled from the former by tbe mosquitoes; in thg ■ 
tpring the grass of the plains would aiTord abundant pasturag^^ 
while the herde could enjoy the wanntli of the sun, and snu^S 
the breeze that sweeps so freely over ihem ; in tbc winter, thf.^ 
rich cane on tbe river banks, which is an evergreen, would fuc* ■ 
nish food, — while tlie low grounds, thickly covered with bru^ I 
and forest, would afibrd protection from the bleak winds. J 1 
know few subjects more interesting than tbe migration of wil4'l 
fmimals, connecting, as it does, the singular display of biuCf^l 
instinct, with a wundeiful exhibition of the various suppliof-f 
which nature has provided for the support of animal life, und^ ■ 
an endless variety of circumstances. These paths are narrotf^ I 
and remarkably direct, shewing that the animals travelled ijft^ 
Bingle lile through the woods, and pursued the most dire$ I 

course to their places of destination.. Deer are more abuQ^' * 

dant than at the first settlement of the country. They increase 
to a certain extent, with the population. The reason of this 
spears to be, that they tind protectiori in the neighbourliood of 
man, from the beasts of prey that assail them in the wildcrne^ 
and from whose attacks, their young particularly can with djjL I 
liculty escape. They suffer most from the wolves, who huait \ 
in packs like hounds, and who seldom give up the chase until.fi I 



taken. We have often sat, ■ 



L moonlight summ^ J 

: the door of a log-cabin on one of our prairies, aj^ I 

full chace of a deer, yelling very nearly in I 

a pack of hounds. Sometimes the cry woid^ \ 



I 



de. 

night, 

heard tbe wolves in 

the same manner 

be beard at a great distance over the plain ; then it would dj^ ] 

away, and again be distinguished at a nearer point, and in ai^ 

otiier direction ; — now tlie full cry would burst upon us from « | 

neighbouring thicket, and we would almost hear tbe sobs of tbf i 

exhausted deer ;— <md again it would be born away, and lost in 

the distance. We have passed nearly whole nights in listening to 

such sounds ; and once we saw a deer dash ihrov.v^K \k\ii 'i^^ 



I 
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•nd immediately pass the dour at which wu sat, followed by hi^l 
audacious pursuers, who were but a few yards in his rear.-^j 
Immense numbers of deer are liilled every year by our hunter^' 
who take them for their hams and sliins alone, throwing 3wm( 
the rest of the carcass. Venison hams and hides are important* 
articles of export ; the former are purchased from the huntcnt 
at S5 cents a pair, the latter at SO cents a pound. In our viK 
lages we purchase for our tables the saddle of venisoD, with liirt 
liams attached, for ST-^ cents, which would be somcthiag lik# 
1 cent a pound, — There are several ways of hunting deer, un 
of which are equally simple. Most generally the hunter pmid 
eeeds to the woods on horseback, in llie day-time, selecting pam 
ticularly certain hours, which are thought to be most favouraUeU 
It is said, that, during the season when the pastures are gcefH^ 
this animal rises from his lair precisely at tlie rising of the mootf^ 
whether in the day or night ; and I suppose the fact to be sd} 
Ijecause such is the testimony of experienced hunters. If it \H^ 
true, it is certainly a curious display of animal instinct. ThS 
hour is therefore always kept in view by the hunter, as he rides 
slowly through the forest, with his rifle on his shoulder, while 
his keen eye penetrates the surrounding shades. On beholding 
a deer, the hunter slides from his horse, and, while the deeriilL 
observing the latter, creeps upon him, keeping the largest netMt 
between himself and the object of pursuit, until he gets near 
enough to fire. An expert woodsman seldom fails to hit hi 
game. It is extremely dangerous to approach a wounded deer- 
Timid and harmless as this animal is, at other times, he 
sooner finds himself deprived of the power of flight, than he 
comes furious, and rushes upon his enemy, making despei 
plunges with his sharp horns, and striking and trampling furfc 
ously with his fore-legs, which, being extremely muscular, and 
armed with sharp hoofs, are capable of inflicting very severe 
wounds. Aware of this circumstance, the hunter approaches 
him with caution, and either secures his prey by a second shot, 
where the first has been but partially successful, or, as is more 
frequently the case, causes his dog to seize the wounded animal, 
while he watches his own opportunity to stab him with his 
hunting-knife. Sometimes where a noble buck is the victim, 
and the hunter 15 impatient or inexpericncal, terrible conflict* 



> no ^^ 

furfc' ^ 
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— Anollier mode, is to watch at nighty ] 



I 



ensue OR such occasions. - 

in the neighbourhood of the Baluhcks. Theae are spots where I 
the earth is impregnated with saline particles, or where the salt- 1 
water oozes through the soil. Deer and other grazing animalft I 
frequent such places, and remain for hours licking the earths I 
The hunter secrets himself here, either in the thick top of tt J 
tree, or most generally in a screen erected for the purpose, and. | 
artfully concealed, like a mask-battery, with logs or greet* I 
boughs. Tiiis practice is pursued only in tJie summer, or early^ I 
in the autumn, in cloudless nights, when the moon shines bril, I 
liantiy, and ohjects may be readily discovered. At the rising i 
of the moon, or shortly after, the deer having risen from thei^ I 
beds, approach the bck. Such places are generally denuded of J 
timber, but surrounded by it ; and as the animal is about t(|(l 
emerge from the shade into tlie clear moon-light, he stops, lookt|.« 
cautiously around, and snuffs the air. Then he advances a fe# 1 
steps, and stops again, smells the ground, or raises his expanded I 
nostrils, as if he "snuffed the approach of danger in every 1 
tainted breeze.'' The hunter sits motionless, and most breathe I 
less, waiting until the animal shall get within rifle-shot, and. ] 
until its position, in relation to the hunter and the light, shall I 
be favourable, when he fires with an unerring aim. A few deev \ 
only can be thus taken in one night, and after a few nights J 
these timorous animals are driven from the haunts which are- 1 
thus disturbed. — Another practice is called dnving, and is only I 
practised in those parts of the country where this kind of gamn •] 
ia scarce, and where hunting is pursued as an amusement. Ah J 
large party is made Hp, and tlie hunters ride forth with theirj 
dogs. The hunting ground is selected, and, as it is pretty we)|B 
known what tracts are usually taken by the deer when startedu 
an individual is placed at each of those passages, to intercep^fl 
the retreating animal. The scene of action being, in some meaiJ 
sure, surrounded, small parties advance with the dogs from difL.^ 
ferent directions, and the startled deer, in flying, most generalljf- J 
pass some of the persons who are concealed, and who Jii-e ttt, I 

them as they pass. The eVi has disappeared. A few harfl 1 

been seen of late years, and some taken ; but it is nut knuwif. I 
that any remain at this lime, within the limits of the State.— i I 
The bear is seldom seen. This animal iidiaViks \\\o»: y^'^^'^^'H 



I 
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the country that are thickly wooded, and delights particular^ 
in cane-brakes, where it feeds in the winter on the tender shoots 
of the young cane. The meat is tender and finely flavoured, 
and is esteemed a great delicacy. Wolves are very numerous id 
every part of the state. There are two kinds : the common or 
black wolf, and the prairie wolf. The former is a large fierce 
animal, and very destructive to sheep, pigs, calves, poultry, and 
even young colts. They hunt in large packs, and after using 
every stratagem to circumvent their prey, attack it with re- 
markable ferocity. Like the Indian, they always endeavour to 
surprise their victim, and strike the mortal blow without ex- 
posing themselves to danger. They seldom attack man except 
when asleep or wounded. The largest animals, when wounded, 
entangled, or otherwise disabled, become their prey, but in 
general they only attack such as are incapable of restsiance. 
They have been known to lie in wait upon tiie bank of a stream, 
which the buffaloes were in the habit of crossing, and, when one 
of those unwieldy animals was so unfortunate as to sink in tlie 
mire, spring suddenly upon it, and worry it to death, white 
thus disabled from resistance. Their most common prey is the 
deer, which they hunt regularly ; but all defenceless animals 
are alike acceptable to their ravenous appetites. When tempted 
by hunger, tliey approach the farm-houses in the night, and 
snatch their prey from under the very eye of the farmer ; and 
when the latter is absent with his dogs, the wolf is sometimes 
seen by the females lurking about in mid-day, as if aware of the 
unprotected state of the family. Our heroic females have some- 
limes shot them under such circumstances. The smell of burn- 
ing assafoetida has a remarkable effect upon this animal. If a 
fire be made in (lie woods, and a portion of this drug thrown 
into it, so as to saturate the atmosphere with ilie odour, the 
wolves, if any are within reach of tlie scent, immediately assemble 
around, howling in the most mournful manner; and such is the 
remarkable fascination under which they seem to labour, that 
they will often suffer themselves to be shot down rather than 
quit the spot. Of the very few instances of their attacking 
human beings of which we have heard, the following may serve 
to give some idea of their habits : In very early times, a Negro 
roan was passing in the night, in the lower part of Kentucky, 
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itiement lo another. The distance was several miles, 
rer which he travelled entirely unsettled. In 
> his carcass was found entirely stripped of flesh, 
xe, covered with blood, and all around, the 
h beat down, the ground trodden, and the number of 
great, as to show that the unfortunate victim had 
^ and manfully. On pursuing his track, it appeared 
blves had jturaued him for a considerable distance, he 
■ned upon them and driven them back. Several 
Whad attacked him, and been repelled, as appeared by 
bd tracks. He had killed some of them before the 
g'and in the last conflict had destroyed several; his 
b only weapon. Tiie prairie-wolf "is a smaller species, 
me from its habits, or residing entirely upon 
plains. Even when hunted with dogs, it will make 
I" circuit round the prairie, carefully avoiding the fo- 
y dashing into it occasionally when hard pressed, and 
|o!ngtothe plain. In size and appearance this ani- 
way between the wolf and the fox, and in colour it 
k.tbe latter, being of a very light red. It preys upon 
^bbits, young pigs, calves, &c. The most friendly re- 
mist between this animal and the common wolf, and 
bantly hunt in packs together. Nothing is more com- 
I to see a large black wolf in company with several 
folves, I am well satisfied that the latter is the jackal 
Several years ago, an agricultural society, which was 
1 at the seat of government, offered a large premium 
1 who should kill the greatest number of wolves in 
The legislature at the same time offered a bounty 
I wolf-scalp that should be taken. The consequence 
iBt the expenditure for wolf-scalps became so great, as to 
,t necessary to repeal the law. These animals, although 
lUmerous and troublesome to the farmer, are greatly dc- 
i in number, and are no longer dangerous to man. Wo 
f no instances in late years of a human being having been 
i by them. — FeaHierstonehaug/Cs Journal. 

mology in Scotland. — The great attention which has 
towed for many years on the Entomology of England., 
iTthere is scarcely a single city wlliiowl ot\e ot "nvMft ida-a.- 
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(iuoua coUectoriJ, renders the fact the more remarkable, that, int 
the northern portion of the island, this delightful study shuulil 
have made so slight a progress. Tlus may be iiv some manner 
owing to the want of a proper elementary work, of a sufficiently 
compendious nature, to guide the student through tlie intricacies 
of a subject somewhat encumbered by an unsettled system of 
nonienclature and arrangement. We apc therefore liappy to have 
it in our power to announce that the first volume is in a forward 
state of preparation, of a work entitled Entomdogia Edimnais, 
gr a description and history of the Insects indigenous to tlifr 
peighbourhood of Edinburgh, by Mr James Wilson, F. R. S. 
&c. and Mr James Duncan. This volume is intended to 
tain the generic characters and specific descriptions of the cole- 
opterous insects found in tlie district just named, combined with 
9 general history of their lottalities, economy, and metamor- 
phoses. An introductory essay will present a general view of 
the Class Insecta, — pointing out its distinctive attributes and 
relations to the other great divisions of the animal kingdom, and 
including an account of the anatomical structure, physiology, 
geographical distribution, &c. of the extensive order, to a por- 
tion of which the descriptive part of tlie forthcoming vol 
exclusively relates. 

GEOLOUV. 

6. Heights of Mountains and Lakes in North America :- 
Long's Fesk Chippewe/oji, or Itocky Mountainx, ...15,<KH) feeL 

Mount Washington, N. Hampshire,* ^234 

Manafield Mountain, N. Peak, Vermont, 4,279 

Catakill Mountains, Round Top, N. Ymt, 3,800 

Black HillH, Lat. 40. NW. of Missouri, 3,600 

Allqjhany Mountains, in Virginia, 3,100 

OzBTc Mountains, west of Mississippi, 2,230 

Wisconsan Hills, S. of Lake Superior, a,SSO 

Catskill Mountainhouse, N. York, 3,21-t 

Sources of streams tributaiy to Lakes Winnepec and 

Superior, 1,30ft 

Head waters dl' the Mississippi, 1,30(1 

Break Neck, wear We.it Point Founderj, l,lf!7 

Rainy Lake, SE. of the Lake of the Woods, 1,100 

Tourn Mountain, Rammapoo, N..Tenef, l,OtiT 

• TJii^ U tlie luRiest of the Wbito Mountuns. 
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LaVeofthe Wuoiia i.OJO '*^| 

Dog Lake, 1,000 >'«^| 

Source of the Miami, 9G4 ^^H 

Soun« of tiie Sdota, 91U w^B 

Sources of the St Peter and Red Rivers, 830 "^B 

Mouth of the Platte, Missouri, 68(1 '''I 

Mouth of the St Peter, Mississippi, (130 i^^ fl 

Lake Winnepec, 595 ^|^| 

Lake Superior, ^ . 571 "^^l 

Lakes Huron and Michigau, 671 ^^^| 

Ohio, near Wheeling Virginia MS '^^| 

Lake Erie,^ _ .'.... 660 «^^| 

Ohio, at Cincinnati, 411 ,^^H 

Point Levi, oppoHite Quebec, 310 ^^^| 

Mouth of the Ohio, 300 ^^H 

Like Ontario, 231 ^^H 

Fealher>lime/iau//h'! Ameriran Journal of Geology. ^^^B 

MKfERALflGY, ^^H 

7- On the Gold, Silver, and Platina fif Russia. — The aiil ■ 
Dual produce of silver in thcRussias, is estimated at about lOOtt"! 
pouds, of forty pounds each ; but what, after ail, is this lOOtf ^ 
ponds, or 40,000 pounds, to the produce of the Valenciana mirw fl 
in Mestco, which lor many long years produced its millions ^E^| 
dollars annually ? " Young Demidoff had nol yet returned frOd^H 
Italy ; fi-om his relation and agent Danilolf, I met with even^H 
attention. His cabinet contained many beautiful speetmeaa oJ^H 
platina, most of which were designed as presents to the crowodlJ^H 
heads of Europe. Although some single masses of plalini^H 
weighed seven or eight pounds, none could be compared tv^H 
those in the cabinet of the mining corp.s, one of which weighetf H 
about S7 pounds. My own specimens, whieli were presente^^B 
to me by Zobolefslcy, allhough weighing 800 grains each, ai9A^| 
of which I had been not a little proud, dwindled away in tl^^| 
view of the great varieties lying tn profusion in DemidofTs M^^| 
binet. Owner of the most celebrated platina deposits, and goli{E^| 
washings, he had had many opportunities, in the course of' IaH 
few years, of selecting and putting aside not only targe masai^fl^fl 
lumps of gold and platina, but what was yet more intereslingj fl 
a great variety of most beautiful and perfect crystals of gt^ol ■ 
The mass of platina hefore alluded to, as weighing S7 (?ouod&t 
was found completely isolated, and at neaT\'^ GO Nt\'?.\'i ^"cowv^i^ 
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UEual deposits of platina, in a bed of red cIbv< where sotue slaves 
were employed in making brieka. Tiiose streams in the beds 

' and on tiie banks of which the gold deposits are met with, con- 
tain mure of gold, and less platina, on the European than 
tliose on the Asiatic side of the Ural Mountains. The amount 
of gold obtained from these wasliings, had amounted for the 



^1 year 1830, to nearly half a million sterling. It may be weli^^B 
^^k imagined to what an extent their operations must be extended^i^^H 
^f when the 100 pouds, or 4000 pounds weight of aotl, seldom ^^| 



yield above (iS grains of gold, and varies from 65 to 120 grains, 
— which is there considered rich, — to the 100 pouds. Never- 
theless, their mining operations are conducted with such skill 
and success, as even to obtain, of this limited cjuantity, nearly : 
the whole amount ; and tliat, too, with such litttc cost, as to have ' 
been, indeed, far beneath my expectation. Of the simple and 
yet beautiful processes made use of in the gold-washings of the 
Ural Mountains, I shail speak hereafter, well convinced of the 
great utility and service which tJiey would he of, il' made known 
to the mining regions of other countries. The Demidoffs, Da- 
vidofis, and many other Russian families, are acquiring princely 
revenues from the employment of their staves in these gold- 
washtngs \ but it is not alone tlie gold, — the platina itself is ano- 
ther great source of their prosperity ; more especially since all 
^e platina is now coined at the imperial mint, and established 
as part of the current coin of the realm. Tfae coins made of 
platina are beautiful ; those large pieces with the bead of tlie 
Emperor are the best, and show better the effect and polish 
^bich coins of this metal can take. Though many hundred 
fxtunds weight of platina are coined monthly., into pieces of 11 
•nd 92 rubles, they disappear rapidly from the circulation. 
They may be met with occasionally, and a few at a time, in the 
bands of tlie brokers. I consider their price much above the 
London price of malleable platina, which is at present about 25 
shillings English per ounce : considering that the crude platina 
is the produce of the coimtry, the Russian price for malleable 
platina, which is about 28s., is too extravagant; and yet this 
does not arise from the expense of manufacturing, but from the 

I cost of the material itself, whidi is far higher than the platina <^ ^^ 
South America. The cause of this is the monopoly aud easy ^^| 
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I disposal of it, at a high price, through the coinage. — Feather^ 
I alunehan^Ks Journal, September 1831. 



S ZygophyUum arboreum of Jacquin. — This species of the 
Guayacan or Uean-caper tree, is a common native of the pro- 
vince of Carthagena in South America. It grows to the height 
of 40 feet, and the wood is remarkably dense and heavy, being 
of greater specific gravity than the most compact oak. The 
Spanish settlers speak with enthusiasm of its durabilitv. Ithas 
been found by experience to be so lasting, when driven as piles 
into the ground, that they often give it the name of imperiah- 
ahU wood. As it does not contain any gallic acid or tannii 
iron-fastenings do not act injuriously upon it. This timber, il 
is believed, might easily be procured ; and it might be woi 
while to try some piles of it in our seo-picrs, in the hope that it 
would resist the attacks of the minute but very destructive ma- 
rine insect (Lemnoria terebrans of Leach), the ravages of which 
have hitherto baffled the ingenuity of our engineers. 



List of Patents granted in England, Jrorn ^ Augtist to 30rt | 

August 1831. 
1631. 

Aug. 2. To Sir J. C, Asoshbov, Bart. Bullenaiil Caatle, county of Coi^ 
" fnr certain impruved machinery for propelling vessels oi 
which machinery ia applicable to other uueftil purposes." 
3, To J. Hall, younj^r, Dartford, engineer, " for an improvement 1 
in machinery used in the manufacture of paper." Communicattid ,1 
by ft foreigner. 

10. To J. M. F- AnDiT, Newman Street, Orford Street, printer, " fiir 

a machine or npparntua for drawing, and for co))jing and redu- 
cing drawinfiS and other objects or sulyecta, and for takioff pano- 
ramas." Communicated by a foreigner. 

To A. CocHHAKE, Escj. Nortim Street, Great Portland Street, . 
" for certain improvements in machinery for propelling or mo> J 
ving locomotive carriages, and giving motion to n 
machinery." 

To W. Masom, London, patent Bxle-tree maker, " 
provements in the construction of wheeled carriages." 

11. To D. SEtDEN, Liverpool, merchant, " for certain itDjp: 
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in metallic mills for grinding coffee, corn, drugs, paints, and va- 
rious other materials.^ Communicated by a foreigner. 
Aug. 13. To A. W. GiLLET, Birmingham, ^' for a new or improved machine 
or instrument to measure, beat, and give the accents in all the 
different moods of time, with any degree of velocity required, ap. 
plicable to the teaching of music.** Communicated by a foreigner. 
27* To J. Pehkivs, Fleet Street, engineer, ^ for his improvement on 
his former patent, dated July 2. 1831 ; making the same applica- 
ble to the evaporating and boiling of fluids for certain purposes.** 
30. To B. Aingworth, Birmingham, button-maker, ^ for an improve- 
ment in the making and constructing of buttons.** 



List of Patents granted in Scotland ^/rom \5th to 9Sth March 

1832. 

1832. 
March 15. To Joel Benedict Nott of Liverpool, Esq. in consequence of 
a communication made to him by a certain foreigner residing 
abroad, and invention by himself, for ^ certain improvements in 
the construction of a furnace or furnaces for generating heat, 
and in the apparatus for the application of heat to various use- 
ful purposes,'* being farther improvements upon a patent ob- 
tained by him, dated the 4th day of November 1830. 
To John Ericsson of Liverpool, in the county palatine of Lan- 
caster, civil engineer, for an invention of " an improved engine 
for communicating power to mechanical purposes." 
21. To James Thomson of Gorbals, city of Glasgow, and county of 
Lanark, distiller, for an invention of " an improvement on the 
construction of distilling apparatus, and particularly of the con- 

■ 

denser or worm." 
28. To Peter Youno of Fenchurch Street, rope and sail maker, in 
consequence of a communication made to him by a certain 
foreigner residing abroad, for a new mode of " manufacturing 
mangel wurzel, for the purpose of producing various known ar- 
ticles of commerce." ^ 
To Elijah Galloway of Carter Street, Walworth, in the county 
of Surrey, engineer, for an invention of" certain improvements 
on paddle-wheels.'* 
To Henry Warner of Loughborough, in the county of Leices- 
ter, hosier, Charles Hood of the same place, frame smith 
and setter up, and Benjamin Arrot, also of the same place, 
frame-work knitter, for an invention of " certain improvements 
upon the machinery now in use for making or manufacturing 
stockings, stocking-web, or frame-work, knitting-warp web, 
warp-net, and point-net.** 

3 
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Memoir of William RoacoE^ Esq. By Dr Thomas Stewaet 
Traill, F.R.S.E., &c. Communicated by the Author. 

^ Clarorum Virorum facta moresque posteris tradere antiquitus usita- 
turn, ne nostris quidem temporibus, quanquam incuriosa suorum 
setas omisit, quotlens magna aliqua ac nobilis virtus vicit ac super- 
gressa est vitium, parvis magnisque Civitatibus commune, ignoran- 
tiam recti et invidiam.*' — Taciti Vita Agricola. 

In the sentence now quoted, Tacitus has justly indicated the 
true objects of biography ; and, although iu this humble notice 
of our late illustrious President*, I do not profess the intention of 
handing down his character and virtues to posterity (a task for- 
tunately confided to abler hands -f-), yet I feel satisfied, that this 
attempt will not be displeasing to a Society of which he was at 
once the ornament and the head. As our age cannot be jusdy 
accused of want of curiosity respecting our contemporaries, it 
does not deserve to be characterized as ignorant or envious of 
merit. If, in tracing the career of Mr Roscoe, we find him ris- 

• Read before the Literary and Philosophical Society of Liverpool in*Oc- 
tober 1831. 

-j- The public will soon have the satisfactioQ of receiving from the pen of 
Henry Roscoe, Esq. barrister-at-law, a life of hb father, illustrated by selec- 
tions from an extensive and interesting correspondence with many distin- 
guished characters of his age. ' 

VOL. XIII. NO. XXVI. — OCTOBER 1832. ^ 
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^^ ing, by his own exertifflis, from obacurity to eminence, that age ^^ 



I 



r 



L 



and that country have some claims to commendation in which 
the force of genius can overcome the obstacles of birth and for- 
tune, and elevate its possessor to the society of the noblest and 
wisest of the land. 1 



Roscoe was horn on the 8th of March 1753, in 
the Old Bowling-greeji, House, which still exists in Mount 
Pleasant *, and is well known to many persons by the engra- 
ving from a drawing by Austin. His parents, in humble but 
comfortable circumstances, were little able to advance his edu- 
cation ; yet anxious for his improvement, at the age of six ihey 
sent him to a school, kept by a Mr Martin, for the elementary 
instruction of children ; whence, in about two years, he was re- 
moved to the seminary of Mr Sykes, at that time a considerable 
private school in Liverpool. 

The instruction which young Roscoe here received was con- 
fined to English reading, writing, arithmetic, and the elements 
of geometry. At the age of twelve years he left school, from 
which period he may be said to have been, in a great measure, 
his own instructor, until about the age of sixteen, when he was 
articled as clerk to Mr John Eyes, a respectable attorney in this 
town. During the four years that elapsed between his leaving 
school and entering Mr Eyes's office, he occupied himself with 
desultory English reading, in cultivating some fields rented by 
his father, and in frequenting the painling-room of a porcelain 
manufactory in the neighbourhood, where he amused himself 
with painting on china. 

At that period of his life his English reading appears to have 
been rather confined. His favourite authors were Shakspeare, 
Shenstone, the poems of Mrs Catharine Philips, and the Spec- 
tator. From the former he imbibed a decided predilection for 
poetry, and his taste for English composition was probably mo- 
delled on the elegant examples contained in the latter. It is 
curious to trace his attachment to botany and the fine arts to ibis 
early period. The phenomena of vegetation, and the cultiva- 
tion of plants, appear to have made a deep impression on his 
youthful mind ; and in the little cultivator of his father's fields, 
• A street in LiverpouL 
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we can trace the embryo botanist, to whose ardent enthusiasm 
in after years, we owe our botanic garden, the world the new 
arrangement of Scitaminese, and the superb botanical publi- 
cation on the same beautiful order of plants. The early essays 
in painting china-ware seem also to have first inspired him with 
a love of the fine arts, and drew him on to cultivate his taste in 
the arts of design, in which he not only displayed the knowledge 
of an intelligent amateur, but such practical proficiency, as might 
have led to eminence, had his genius not been directed to other 
channels, as several slight but spirited etchings by his hand, 
yet in existence, amply testify. 

The rudiments of Latin he acquired between the age of six- 
teen and twenty, by his own unassisted eflTorts, though at a later 
period he read several of the best Latin authors in company 
with his friends the late William Clarke and Richard Lowndes, 
two young men of Liverpool, equally intent with himself on 
mental improvement. 

I may here mention, it was not until a comparatively later 
period of his life, and, if I mistake not, after the publication of 
the Life of Lorenzo had given him celebrity, that he began to 
study Greek. In a copy of Homer in possession of his family, 
we find the following note : — " Finished the Odyssey die day I 
came to Allerton, 18th March 1799.— W. R.'' 

From his fifteenth to his twentieth year, he appears, from 
some memoranda which he has left, to have studied very assidu- 
ously during his leisure hours ; and he luckily found some as- 
sociates, with congenial tastes and habits, of whose friendship he 
always spoke, to his latest hour, with affectionate regard. 
Among those the most conspicuous were Mr Edward Rogers, 
Mr William Clarke, Mr Richard Lowndes, Mr William Neil- 
son, and Mr Francis Holden. To the latter, whose various ac- 
quirements and extraordinary talents were in after life the fre- 
quent theme of Roscoe^s enthusiastic encomiums, he was dispos- 
ed to attribute his first inclination to the study of modern lan- 
guages; and he had pleasure in acknowledging, that it was by 
the advice and encouragement of this young friend, that he de- 
voted himself assiduously to the study of Italian. In his ac- 
quisition of the elements of French and Italian, he does not 
seem to have had any other assistance than the adN\cfe «sA «v- 
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courag^ment of young Holden, who, seeing the aptitude and in- 
dustry of his friend, strenuoudy urged him to pursue the path 
which his own genius had opened to his aspirations after literary 
distincUon. 

In fact, Roscoe owed very little of his acquirements to any 
instructor. What he drew from the ccwaversation of his early 
associates, there is every reason to believe he amply repaid in 
kind ; and, with the single exception of Burns, I do not know 
any of our distinguished writers who is less indebted to others 
for assistance in the road to literary eminence than William 
Roscoe— -certainly few of them could with more truth exclaim, 
in the language of PhemiuSj when a suppliant to Ulysses, — 

During the time of his apprenticeship, Mr Roscoe formed an 
agreement with his friends Clarke, Lowndes, and Holden, to 
meet early in the morning, before the hours of business, for the 
purpose of reading together some Latin author, and discours- 
ing on what they read. The example of these youthful stu- 
dents cannot be too earnestly inculcated on the rising generation 
of this plabe, while the success of one at least of them in the 
fields of literature is a striking proof of what may be obtained 
by such appropriation of hours too often lost to mental improve- 
ment. While classic authors thus engaged his morning leisure, 
Roscoe continued earnestly to cultivate Italian literature. It 
would seem that, before his twentieth year, he had read, in the 
original, several of the Italian historians, and, at that time even, 
had set his mind on becoming the biographer of Lorenzo de^ 
Medici, the great patron of the early restorers of ancient learn- 
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tie had, from an early period of his life, felt the force of poe- 
tic inspiration, and had undoubtedly cultivated the Muses with 
high promise of brilliant success, ere he had attained his twen- 
tieth summer. A considerable number of his early verses re- 
main, which breathe an ardent spirit of poetry. Some of these 
are addressed to a young lady of the same age, whose poetical 
genius had excited his warmest admiration, and who appears to 
have no less admired the talents of Roscoe. One of her MS. 
poems, written about 1772, contains the following lines, which 
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at once prove the poetic powers of the author (destined after- 
wards to become the mother of an eminent poet), and shew her 
discernment in detecting, in the unknown attorney's clerk, the 
germ of future eminence : — 

^ But cease^ 1117 Muse, unequal to the task, 
Forbear the effort ! and to nobler hands 
Besign the lyre ! Thee Roscoe ! every Muse 
Uncalled attends, and uninvoked inspires : 
In blooming shades and amaranthine bowers 
They weave the future garland for thy brow, 
And wait to crown thee with immortal fame ;~- 
Thee Wisdom leads in all her lovely walks. 
Thee Genius fires, and moral beauty charms ; 
Be it thy task to touch the feeling heart, 
Correct its passions, and exalt its aims ; 
Teach pride to own, and owning to obey 
Fair Virtuous dictates, and her sacred laws ; 
To brighter worlds shew thou the glorious rpad, 
And be thy life as moral as thy song." 

Congeniality of disposition and genius drew close the bands 
of friendship between this lady and Mr Koscoe ; and it is worthy 
of notice, that his first published production, the poem entitled 
Mount Pleasant^ written at the age of nineteen, was originally 
inscribed to her, although, when printed, the address wa$ < 
omitted. 

This poem, which exhibits, with considerable power of versin 
fication, a warm poetical feeling of the beauties of nature, i^ 
still more remarkable for the indignant apostrophe to Britons 
on the slave-trade ; an expression of generous sympathy with 
the suffering sons of Africa, which it required no inconsiderable 
share of moral courage to proniulgate at that period, and in the 
chief seat of the odious traffic. 

" Shame to mankind ! But shame to Britons most. 
Who all the sweets of Liberty can boast ; 
Yet, deaf to ev'ry human claim, deny 
That bliss to others which themselves enjoy : 
Life*s bitter draught with harsher bitter fill, 
Blast ev'ry joy, and add to ev'ry ill j 
The trembling limbs with galling iron bind. 
Nor loose the heavier bondage of the mind." 

These lines are here chiefly quoted to shew how ^arly Roscoe 
denounced the traffic in human flesh ; and that the love of li- 
berty which marked his whole life, was \tv \\\vcv^wo\. xkv^ ^st^^a.- 
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tion of circumstances that brought him into public notice, but 
had grown up with his expanding faculties, and became confirmed 
by the reflections of his maturer years. 

While Roscoe was thus improving his literary taste in the 
moments snatched from the fatigues of his profession, he devo- 
ted no inconsiderable portion of his attention to the study and 
promotion of the fine arts in his native town. He was the chief 
instigator, and most active member, of a small society formed 
here in 1772, ^^Jbr the encouragement of designing, drawing, 
and painting ;^ and he read before that association, at one of 
its first meetings, an ode, addressed to the institution, which was 
afterwards published with the poem of Mount Pleasant, in 

1777. 

Soon after the termination of his articles of clerkship, Mr 
Roscoe entered into partnership as an attorney with Mr Aspi- 
nall ; and in this profession he continued, first with that gentle- 
man, and afterwards with Mr Joshua Lace, until the year 1796. 
It is proper to remark, that Mr Roscoe, though eminent as a 
practitioner, never relished his profession, and had always ex- 
pressed his determination to retire from practice as an attorney, 
whenever the possession of a moderate competence should enable 
him to devote his attention to literary pursuits. He continued, 
however, for several years to attend sedulously to his business ; 
but it was not until the year 1781 that the profits of his exer- 
tions enabled him to marry ; when he was united to Jane, the 
second daughter of Mr William Griflies, a respectable trades- 
man of Liverpool. 

This union was productive of the utmost domestic happiness 
to the subject of this memoir, and made him the happy father 
of seven sons and three daughters ; all of whom, except a son 
and a daughter, survive him. 

For several years after his marriage, at intervals of leisure, 
he contrived to increase those rich treasures of literary informa- 
tion, and to cultivate that taste for the fine arts, which gave a 
peculiar charm to his conversation, and paved the way to his fu- 
ture celebrity. 

In the year 1787, the agitation of the abolition of the slave- 
trade drew Mr Roscoe into the field of political controversy ; 
and he became the author of two anonymous pamphlets on that 
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great question. The first was entitled " Origiiml Viert) of the 
African Slavs Trade, dcmomtrating its injustke and ivipolicy ; 
mth hitiis toward a Bill Jar Us abolition^ The second was 
called forth bj the publication of the Rev. Baymond Harris, 
entitled " Scriptural Researches on tlie Licelness of the Slave- 
Traded That author had shewn nauch dexterity as a contro- 
versialist. The general scope of his argument is based on the 
practice of possessing bond-servants being mentioned in the 
Uld Testament, without any condemnatory comment ; and from 
the noted injunction of St Paul to the AevAei of the New Testa- 
ment, " Be obedient to them tluii are your masters, according' to 
ifiejlesh, withjear and trembling," it is inferred, that Christia- 
nity gives a warrant for holding our fellow men in slavery. 
The first proposition was supported by the fact, that Abraham 
and other very exemplary patriarchs purchased slaves or bond- 
servants without any stigma being casi on their humanity or 
rectitude ; and the second was defended by the repeated injunc- 
tions of tile apostles to their converts to fear those in authority ; 
a mode of reasoning which has been lately borrowed by two 
Presbyterian divines from this reverend Jesuit ; whose work, it 
is said, was considered, by the Common Council of Liverpool of 
that day, as worthy of a donation of L. 200 to the author. 

Harris's pamphlet caused a considerable sensation ; but was 
soon atUcked by the Rev. Mr Dannet, minister of St John's, in 
Liverpool, who was evidently inferior as a controversialist to his 
Catholic opponent ; but the doctrines of the latter were ably 
and warmly attacked in Mr Roscoe's second essay, which bore 
the title of " Scriptural RefiitatUm of a Pampldet lately pub- 
lished by the Rev- Raymond Harris, <§•? " on the Christian prin- 
ciples that " all men are equal in the sight of God," and the be- 
nevolent injunction of the great Founder of our religion, " There- 
fore, all things whatsoever ye would that men should do to you, 
do ye even so to them." 

The question of the slave-trade, at that period, so engrossed 
the mind of Roscoe, that, in the same year, he published his well 
known poetic effusion, " The Wrongs of Africa," in two parts ; 
the profits from ihe sale of which he placed at the disposal of 
the committee then formed for promoting the abolition of the 
slave-trade 
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The Society for the encouragement of the Arts of Design 
had soon melted away ; but Mr Roscoe, about the time now 
alluded to, succeeded in forming a new association for a similar 
purpose ; and to their exertions Liverpool is indebted for its 
first exhibitions of works of art, which were continued for seve- 
ral years with great success. To this Society, which bore the 
name of " Liverpool Academy for the Encouragement of the 
Fine Arts,'' Mr Roscoe delivered a series of lectures on the 
Progress and Vicissitudes of Taste, which remain in manuscript, 
and which he appears to have, at one time, contemplated to 
publish, as I find among them a title-page, thus — ^^ An Histo^ 
rical Inquiry into the Rise^ Progress^ and Vicissitudes of Ta>ste, 
^ eivempli/led in Works of Literature and of Art. In two vo^ 
lumes. Vol, /." The manuscript, however, does not seem to 
have received his last corrections ; though many of the observa- 
tions are original and interesting. 

He had also, for some years, a correspondence with Mr Strutt, 
the engraver and antiquary, and author of the valuable Dictio- 
nary of Engravers. The letters of Strutt acknowledge the re- 
ceipt of various important disquisitions on the history of en- 
graving from Mr Roscoe, of which, if I mistake not, Mr Strutt 
availed himself, and incorporated them in the preliminary essays 
to his Dictionary. 

About the same period, Mr Roscoe commenced his fine col- 
lection of prints, which was particularly rich in painters' etch- 
ings and engravings of the old masters. This collection was 
chiefly formed between the years 1780 and 1790 ; but continued 
for many years to receive valuable additions, by every journey 
to London, which his professional business often rendered neces- 
sary. 

At a later period he began to collect drawings by great mas- 
ters, and of these his collection was remarkably choice ; his taste 
and judgment in that department being excellent. 

From the time when his professional exertions put it in his 
power to indulge his elegant propensities, the formation of a 
library became a prominent article in his expenditure. Simple 
and refined in his habits, these were his chief expenses. He was 
not, however, a mere collector. His books, his prints, and other 
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works of art, were ditigentty employed to store his mind, or to 
improve his taste, with the wisdom and art of former ages. 

In the year 1769, after much previous study of Italian litera- 
ture, he began to devote liimself to the object of his early ambi- 
tion, the Ljfe of Lorenso the Magnificent. In the course of ■ 
that year he communicated his intention to hia valued friend 
William Clarke (who, on account of his health, in the a 
cf 1789, had fixed his residence at Fiesole, near Florence), and^ 
Tequpsted his assistance in collecting manuscript documents rel 1 
Iflting to the subject. The fruits of the friendly exertions o^^l 
that amiable man are beat given in Hoscoe's own words. 

— " An intimate friend, with whom I had been many yearn " 
united in studies and affection, had paid a visit to Italy, i 
had fixed his winter residence at Florence. I well knew that I 
had only to request his assistance, in order to obtain whatever 
information he had an opportunity of procuring, from the very 
spot which was to be the scene of my intended history. My 
inquiries were particularly directed to the Laurentian and Ri- 
cardi Lihraries, which I was convinced would afford much ori- 
ginal and interesting information. It would be unjust merely 
to say that my friend afforded me the assistance I required ; he 
went far beyond even the hopes I had formed, — and his return 
to his native country was, if possible, rendered still more grate- 
ful to me, by the materials which he had collected for my use *." 

Of these documents several are published entire in the ap, | 
pendix to Roscoe's work, especially the poems of Lorenzo; th^^l 
existence of which had escaped the knowledge of the formeifl 
biographers of the Princely Merchant. 

From a very early period, Mr Boscoe had taken a deep io^ 
terest in political matters. In tlie year 1788, he took an active 1 
part at the meeting which, in Liverpool, as well as in other- ] 
parts of England, assembled to commemorate the centenary of 
the Revolution that expelled the family of Stuart from the J 
throne of these kingdoms; and he corajKiscd an ode, which wa» j 
recited on that occasion. 

In the following year the French Revolution broke out ; and, 

in common with many warm and generous spirits, he h^cd its 

fair and auspicious dawn with all the devotion of a friend to (he 

• Preface tii Lorilnzo, 
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human race, the ardour of a patriot, and the enthusiasm of « 
poet. To those who recollect the flattering commencement of 
that extraordinary movement, it is unnecessary to observe, that 
it was viewed with unmixed satisfaction by a great majority oi 
the people of thb country, as affording the prospect of vast im- 
provements in the social institutions of the European oommoo- 
wealth. In various places meetings of the friends of liberty 
were held, similar to those of the preceding year, to celebrate 
another triumph of a great people over an unjust and tyrannical 
government ; and at one of those assemblies Roscoe produced 
his two admirable lyrics — 

" O'er the vine-cover'd hills and gay valleys of France," 

and, 

« Unfold, Father Time, thy long records unfold." 

These brilliant and exulting strains were poured forth in the 
year 1789, while " the Genius of French freedom,** in the ner- 
vous language of Currie, "'appeared on our southern horizon with 
the countenance of an angel,** — ^and ere she had yet *' assumed 
the features of a demon, and vanished in a shower of blood." 

Mr Roscoe had, on several occasions, made himself conspicu* 
ous by his attachment to the cause of civil and religious liberty, 
in such a degree as to attract the notice of several eminent states- 
men, and particularly of the late Marquis of Lansdowne, with 
whom he maintained a close correspondence until the death of 
that nobleman. Literature, and especially politics, were the 
subjects of their correspondence ; and the letters show how con- 
siderable were the parliamentary reforms advocated by the Whig 
statesmen of that period. 

The violence of the second French National Assembly, in the 
two succeeding years, alienated a great many of their admirers 
in this country ; but many good men still hoped that the fer- 
ment would subside into rational liberty, and deprecated the 
evident hostility which our government began in 1792 to exhi- 
bit. Among the latter was Mr Roscoe. On the appearance of 
Mr Pitfs famous proclamation against sedition, the minds of 
men were much agitated, and greatly divided. The friends of 
the minister in Liverpool convened a meeting to thank his Ma- 
jesty for the proclamation. Mr Roscoe, seconded by the late 
William Rathbonc, succeeded in carrying a counter-address ; 
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but, on the following day, a mob rose and destroyed the coun- 
ter-address where it lay for signature. Party spirit, on that oc- 
casion, rose so high in Liverpcml, that a sniali private literary 
society, of which Mr lloscoe, Mr Rathbone, and Dr Currie 
were members*, thought it expedient to discoutioue their meet- 
ings, lest their objects should, by parly malice, be represented 
as seditious or revolutionary. 

On the breaking out of the war with France, Roacoc again ap- 
pears as a political writer. He inveighed against the unjust and 
impolitic interference of this government with France ; and. in a 
pamphlet entitled " Thoughts on the late Failures,''' published 
in 1793, he attributes the mercantile distress of that period to 
the consequences of our meddling policy, a subject which he re- 
sumed in 1796, in " Jtn Exposure o/" tfie Fallacies of Mr 
Burke's'''' celebrated invectives against the French Revolution. 

We come now to the principal event in the history of our 
author, the publication of " the Life of Lorenzo dc' Medid,"" 
which appeared in the winter of 1795, in two volumes quarto. 
The work was printed by John M'Creery in Liverpool, and is 
a fine specimen of provincial tjpogiaphy, both for accuracy and 
elegance of execution. 

The sensation produced by this work was immense ; the first 
edition was rapidly exhausted, and a second was demanded by 
the public within a few months. Letters of the moat gratifying 
kind were showered on the author from high Hterary authorities 
in all quarters. Among others, tlie late Earl of Bristol, Bishop 
of Perry, then resident at Rome, hailed with the highest en- 
comiums the appearance of an English work, which was the 
surprise and envy of the Italians themselves ; and he imme> 
diately wrote to the publisher to know " what present of Italian 
books would be most acceptable to the accomplished author." 
Its success on the continent was no less gratifying. Besides a 
reprint of the original, the work was speedily translated into the 
Italian, French, and German languages ; and it procured for 
Roscoe the esteem and correapondence of some of the most emi- 
nent literary men of Europe. 

' Bi!sidf3 lliGse gentlemen, it consisted of the Uev. Joseph Smith, the 
Rev. John Votes, Mr Ralph Eddowa, Mr Tnttersall, the Rev. WtlUiwa. 
Shepherd, nnd Dr Riitter. 
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A work which has received such marked public approbadoii} 
which has gone through so many large editions in Britain, which 
has been translated into the most polished tongues of the conti- 
nent, it is not my intention now to criticise. I shall content my- 
self with remarking, that the author^s intimate acquaintance 
with the literature of Italy has excited the surprise even of 
Italians ; and I well recollect the incredulous stare with which 
an Italian nobleman^ of great literary taste and information, re- 
ceived my assertion that Mr Roscoe had never been out of 
England. 

The success of the Life of Lorenzo appears to have confirm- 
ed the author^s intention of relinquishing his practice as an at- 
torney ; and, some time after that event, he entered his^name 
as a member of Grey's Inn, with a view of being called to the 
bar. This determination, however, he also relinquished, upon 
keeping a few terms. 

In the year 1797, while his name remained on the books of 
Grey^s Inn, he paid a visit of some length to London. In con- 
sequence of his literary reputation, and his intimacy with Lord 
Lansdowne, he was introduced into the first literary and various 
political circles : in particular, he used to state, that he then had 
the pleasure of becoming personally acquainted with Mr Fox 
and Mr, now Lord, Grey ; and he formed besides many valued 
private friendships, which were dissolved only by death. Among 
those who then more particularly gained his esteem he often 
mentioned Dr Moore, author of ZelucOy of the spirited " View 
of Manners in lialy^ and of a " Journal of a Residence in 
France^'' — the father of the gallant and unfortunate Sir John 
Moore. 

Mr Roscoe's retirement from professional labours enabled him 
to devote himself with increased assiduity to Italian literature. 
To relieve his mind from the fatigue of more intense researches, 
he this year translated into English verse the Balia of Tansillo, 
in which the long neglected beauties of the Italian poet are 
brought home to British ears and British feelings with admir- 
able tact and spirit. His more arduous occupations were the 
vast stores of Italian history about the period of the restoration 
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Letters, with a view to the Life of Leo X. ; a subject which 
been recommended to him by Horace Walpole (Lord Or- | 

d), and some other literary friends, after his successful publU i 
ition of the Life of Lorenzo the Magnyicent. 

In the year 1798, the want of a public reading-i-oom on a 
'tter footing than Liverpool then could boast, caused ihe 
£)undalion of our AthenEeum. The plan suggested by Ur 
Rutter was warmly supported by Mr Roscoe, Dr Currie, Mr 
George Case, and some other gentlemen, who, exerting their in- 
fluence among their friends, obtained so general a subscription 
in Liverpool, that the foundations of our magnificent Consulta- i 
tion Library and News-Room were speedily laid, and a consi- i 
durable collection of books soon formed. In this institution, i 
^editable to his native town, Mr Roscoe always took much de- ! 
fight. 

The nimierous strangers who were now attracted to Liver- 
pool, chiefly by the reputation of our distinguished fellow-citizen, 
caused such encroachments on his time, notwithstanding his re- ' 
tireraent from business, that he rosolved to retreat into the coun- 
try ; and with this view he purchased half of the estate of Al- 
lerton from the representatives of Mrs Hardman, and removed 
to that beautiful spot in 1799. In a playful letter to Fuseli the 
painter, Mr Roscoe mentions his removal, and his intention of 
not again embarking in any kind of business, but of dedicating 
himself wholly to agricultural and literary pursuits. His tastes 
were simple, his views moderate, and his means fully competent 
to realize his plans ; from which it is greatly to be lamented 
that any circumstances should ever have induced him to deviate. 
While employed as a professional man to arrange the involved 
concerns of the l>ank of Messrs J. & W. Clarke, he was thus 
brought into contact with Sir Benjamin Haramet, a London 
Banker, who held acceptances of the Liverpool Bank to an im- 
mense amount (I am informed for L. S00,000). Hammet was 
so struck with Roscoe's ability in arranging the affairs of his 
friends, that he wished him to become a partner in the concern. 
This he repeatedly refused ; but Hammet threatening, in case of 
hisrefusal to join the concern, to make it bankrupt, Roscoe, satis- 
fied that the assets were, in ordinary times, more than sufficient 
to cover the demands against ihc bank, finally consented, and 
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for twenty years the principal part of his time was occupied in 
the management of that important establisiiment. 

While thus employed, the hours which he was now enabled 
to devote to the history of Leo were abstracted from the period 
usually dedicated to repose or recreation. Yet, with all these 
demands on his application, the interest he always felt on great 
political questions did not suffer him to view in silence the crisis 
of 1802 ; but called forth his pamphlet entitled ^^ Observations 
on the relative situation of Great Britain and France ;^ a tract 
in which he has recorded his detestation of war, and his anxiety 
to see the two foremost nations of Europe engaged in the less 
guilty rivalry for pre-eminence in the arts of peace. 

In 1802 the Botanic Grarden of Liverpool was established, 
chiefly through the influence of Mr Roscoe, and, at its opening, 
he delivered an address to the proprietors, which was printed. 
In this establishment he always took the interest of a parent 
in a favourite child. Under his auspices, and the ccmsummate 
skill of Mr John Shepherd, the Curator of the garden, it speedi^ 
ly became conspicuous among botanical establishments, and it still 
ranks among the first in Europe. 

In 1805 he completed his history of" the Life and Pontificate 
of Leo. JT." which appeared that year in four volumes 4to. 

This elaborate work had been the fruit of much research, of 
intense previous study, and was always regarded by its author 
as superior to his Life of Lorenzo : yet it was not so favourably 
received by the British public ; a circumstance with some truth 
attributed to the violent attacks on it in several of our periodical 
works. 

The hostility of some of the reviews was evidently produced 
by political rancour toward Roscoe as an opponent of the minis- 
terial measures of that eventful period ; in others it sprung 
from anger at the manner in which he had treated the character 
of Luther as the founder of a new church. 

It appears to me that Roscoe had sufficiently lauded the bold- 
ness and constancy of the man to whom we owe the assertion of 
private judgment in religious and civil matters; that he had given 
thehistory of Luther with theimpartiality of a searcherafter truth, 
admitting his failings and his errors, while he applauded his 
courage and undoubted talents; that the early patrons of literature 
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^paod the fine arts demanded our warm approbation andourgrati-^^^H 

tude, and thut the historian of the Itevival of Letters hud wiiely ^^^| 

dwelt more on the unquestionable merits of Lea and his family, in ^^^| 

promoiing that great object, than in raking up, from the gross ^^^| 

scurrility of aprofligate age, imputed crimes or vices, which, aflM ^^^| 

all, rest only on the doubtful authority of acrimonious and vin- ^^H 

(fiotive crmiraversialists. ^^^^ 

^^m The merits of tlie Life of Leo were, however, differently esti- ^^^| 

^■faated on the Continent. It was speedily translated into French, ^^H 

^HGkrman, and Italian ; and the extensive sale of several editions ^^^ 

^H^ it in Italy, where, it may be fairly presumed, the best judg- 

^^BDent of its wants or its defects could be formed, sufficiently at- 

t^ts the character which foreign critics entertain of this great ^^^ 
work of our author. ^^H 

On the appearance of the British criticisms, Mr Roscoe pre^ ^^^| 
pared a full answer to the objections of the reviewers, but this' ^^] 
reply he never published ; contenting himself with inserting a 
short abstract of it in the preface to the second edition, which i 

appeared in 1806, within a year from the publication of the ^^H 
first. The chief objections, in addition to the criticisms above ^^^| 
stated, were, that he was fond of paradoxical opinions, — as in* ^^H 
stanced in the chivalrous defence of the character of Lucrotia I 

Borgia, — and in his doubting whether Pope Alexander VI. was 
stained with every crime laid to his charge by his numerous | 

enemies, — that he was too fond of quotations from the poets, — ■ ^^H 
and tliat by retaining Italian ortJiography of proper names, be ^^H 
had made needless innovations on our language. These charges ^^H 
are not very important defects in such an elaborate work, even 
if we admit their justice. In my opinion, they arc sufficiently 
answered by his few remarks ; and the Life and Pontificate of ^^J 
Leo X. already ranks, by the beauty of its style, and the value ^^H 
of research, among our standard historical works. ^^H 

While engaged in these occupations, on the dissolution of ^^H 
Parliament in October 1806, Mr Roscoe was to himself most ^^H 
unexpectedly called on to become a candidate for the represen- ^^H 
tation of his native town. The requisition was signed only a ^^| 
few days previous to the election: — and, after a keen contest 
for eight days, during which, there was a coalition against him, j 

■ between the friends of the rival candidates Generals Tarleton ^^H 
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and Gascoyne, he was placed at the head of the poll by a large 
majority. 

His parliamentary career was of short duration, but he had 
the satisfaction, in that short period, of declaring his sentiments 
on several subjects in which he felt a deep interest. He spoke 
and voted for Sir Samuel Romilly^s bill Jbr rendering real 
estates svbject to simple contract debts ; he had the happiness to 
lift his voice in Parliament for the abolition of the slave-trade, 
and to see that great act of national justice triumphantly car- 
ried ; he had an opportunity of advocating the claims of our 
Roman Catholic brethren to an equality of political rights; 
and he delivered his sentiments with indignant energy on the 
dismissal of the Whig administration in 1807, on their attempt 
to redeem the pledge given by Pitt at the period of the Irish 
Union ; a pledge by themselves always considered as just and 
expedient. 

Mr Roscoe'^s chief parliamentary friends at that time, were, 
Mr Whitbread, Sir Samuel Romilly, and Mr William Smith ; 
but he never permanently attached himself to the ministry ; and 
was by them regarded as a person who would rather act on his 
own views of what was right, than enter into the trammels of 
party. 

On the dissolution of Parliament, he received another requi- 
sition to offer himself for Liverpool, and was escorted into town 
by a very numerous and respectable cortege. His opponents, 
however, had succeeded in prejudicing many of the populace 
against him, especially on the ground of his vote for the aboli- 
tion of the Slave-Trade — a traffic which they had been taught 
to consider as essential to the commercial greatness of the port ; 
and the rage of zealots was kindled against him for his speech 
on the Catholic Question. The consequence was, that, on the 
arrival of the cortege in Castle Street, a serious riot took place^ 
and Mr Roscoe was induced, from the fear of; hazarding the peace 
of the town, to decline allowing himself to be again put in no- 
mination. I have reason to believe that this determination did 
not cause him much regret ; a distaste for parliamentary duties 
was not unnatural to a man of his previous habits, entering on 
a new career at a rather advanced period of life. These consi- 
derations determined him to withdraw from the contest ; but he 
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his concurrence, or that of his most inlimale 
a candidate on that occasion, as well as in ISlSj 1 
when he was put in oomination iji a similar manner at Leicester ] 
without his consent, and polled a very considerable number of I 
Totes, 

We have already noticed Mr Roscoe as the earnest advocate 
of peace. In 1808, he published " Considerations on the 
Causes and Consequences of the War with France^ — a pamphlet 
which excited much attention, and speedily went through eight 
editions. It was followed in the same year by another pam- 
phlet, entitled " RemarUs on the Proposals made to Great Bri- 
tain Jbr opening Negociationsjbr Peace with France^ in which 
he endeavoured to shew that the advances of France had not 
been met wilh a sincere desire on the part of our Govern- 
ment to put an end to the miseries of a ruinous and bloody ctm- 
test. 

In 1810, Mr Roscoe pubhshed a Letter to the present Lord 
Chancellor, then Mr Brougham, on the question of Parliamen- 
tary Reform. In that tract he advocates a more extensive Re- 
form than the partial measures then in contemplation by the 
Opposition ; and the coincidence, in many respects, between hie 
suggestions and a late measure, has, within the last few months^ 
caused a republication of Mr Roscoc's pamphlet. 

This letter brought him into more immediate correspondence 
wilh Mr Brougham ; and when that gentleman was invited t» 
become a candidate for the representation of Liverpool in 1812, 
Mr Roscoe not only entered warmly into the contest to support 
Mr Brougham, but, on the return of Mr Canning, the rival 
candidate, wrote a caustic review of the electioneering speeches 
of that statesman, which the enthusiasm of his admirers had col- 
lected into a bulky pamphlet. Such ephemeral specimens of 
oratory should, on all sides, be permitted to remain in the leffl 
ambitious pages of provincial newspapers. 

At every period of his h'fe Mr Roscoe was much attached to ■ 
the study of Botany. As we have stated, the establishment of 
our Botanic Garden was principally due to his suggestions. In 

vol, XIII. KO. XSVI, OCTOBER 1832. ^ 
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1809^ he presented to the Linnean Society his valuable paper 
" On a new arrangement of the Scitaminean order of plants^'" 
which appeared in their Transactions, and established his claim 
to the character of an original thinker in this elegant depart- 
ment of natural history. His reputation, still more than the 
claims of private friendship, led Sir James Edward Smith to 
institute the genus Roscoea^ which now contains many species of 
that beautiful order. 

A sdmilarity of political principles, and congeniality of taste 
for agricultural improvements, had for some time made Roscoe 
acquainted with Mr Coke of Norfolk. In 1814, he was in- 
vited to visit Holkham, the splendid seat of that eminent agri- 
culturist. There he found ample employment in the magni- 
ficent library, collected by the late Lord Leicester, uncle to 
the present possessor, a nobleman who, with vast wealth, pos- 
sessed a highly cultivated mind, and a passion for collecting 
books and manuscripts. It was well known that the collection 
was immensely rich in classical manuscripts and unpublished 
works on Italian history. Mr Roscoe readily undertook the 
examination of this superb collection, which had afforded to 
Drakenborck the manuscript copies of Livy employed in his 
valuable edition of the Roman Historian, and which, among 
600 manuscript volumes of ecclesiastical annals and Italian civil 
history, was discovered by Mr Roscoe to contain one of the lost 
volumes of Leonardo da Vinci's Treatises on Mechanics^ and 
the long deplored and precious volume in which Raffaello, at 
the desire of the Pontiff, had made pen drawings of the re- 
mains of ancient Roman magnificence, illustrated by short de- 
scriptions in his own handwriting. Mr Roscoe undertook to 
make a catalogue raisonnee of the manuscripts of the collection 
-—a task which he some years afterwards, with the assistance of 
Mr Madden, now one of the librarians of the British Museum, 
fully accomplished. This catalogue (of which a short account 
was given to this Society a few years ago) extends to four or 
five thick folio volumes, and is enriched with engraved yUc 
similes and illuminated ornaments. 

The manuscripts had been little attended to for many years. 
Most of them were in the original coarse paper covers, and 
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some were injured by damp and time. The whole were soiiie 
time afterwards consigned to Mr Roscoe's care, who put them into 
the hands of our eminent binder the late Mr John Jones, who, 
by great industry and skill, succeeded in restoring crumpled vel* 
lum to its original smoothness, in pasting torn leaves with won- 
derful neatness, and who bound the whole collecti(Hi in a du- 
rable and elegant manner. An ancient and admirable Hebrew 
manuscript of the Pentateuch *, written in a beautiful hand, on 
deer-skins, forming a roll thirty-eight feet in length, was mount- 
ed, by the same ingenious artist, on rollers ornamented with sil- 
ver bells, under the direction of a learned Rabbi, who believed 
the manuscript to be an eastern transcript of great antiquity. 

Toward the close of 1815, by one of our too frequent com- 
mercial convulsions, and by the extent of their accommodations 
to persons engaged in business, the affairs of the bank in which 
Mr Roscoe was a partner became involved, and the house found 
it necessary to suspend payments. For four years Mr Roscoe 
devoted himself to the arrangement of their affairs ; entertaining 
throughout the most sanguine hopes of being able finally to 
discharge all their engagements, as the joint property of the 
partners was valued, at the time of the suspension of pajanents^ 
at considerably more than the amount of their debts. The de- 
preciation, however, of that property, combined with other cir- 
cumstances over which Mr Roscoe had no control, prevented 
the accomplishment of his most earnest wishes, and in 1820'he 
became a bankrupt. Previous to this (in the year 1816), his 
noble library, his fine collection of prints and drawings, and his 
curious collection of paintings, were dispersed, and the proceeds 
of the sale were applied to the payment of the debts of the 
house. It will convey some idea of the collection to state, that 
the books, consisting of about 2000 works, sold for no less a 
sum than L. 5150 ; the prints for L. 1886 ; the drawings for 
L. 750 ; and the pictures for L. 3289 ; making a total of 
L. 11,026. 

The beautiful sonnet written by Mr Roscoe on parting with 
his library, was given to a friend, and handed about in manu- 
script ; but the Reverend William Beloe has since inserted it, 

• Believed to be more than 10(yo yewft o\J\. 

o 2 
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without any acknowledgment, in his autobiography as the motto 
to one of the chapters of that conceited work*. 

Several of Mr Roscoe's friends, anxious to preserve to him 
various works, which they knew he highly prized, either for 
their intrinsic worth, or as the gift of esteemed friends, bought 
them up at the sale of his library, to the amount of L. 600, and 
presented them to Mr Roscoe. The gift, however, was firmly 
but gratefully declined ; and the subscribers resolved to present 
the collection to the Athenaeum Library, to be kept together as 
a testimony of their esteem for their respited friend ; and of that 
library the collection now forms a distinct part. 

A seleiction from his pictures, comprizing specimens of art 
highly illustrative of the progress of painting, was purchased by 
several of the same gentlemen, at a liberal price fixed by Mr 
Winstanley and myself, and presented to the Royal Institution 
by those admirers of Roscoe. This collection cost L. 50, and 
forms an interesting part of the objects which attract strangers 
to our Institution. 

I may here remark, that the original plan of the Liverpool 
Royal Institution originated, and was drawn up by me in 1813 ^ 
although it was carried into effect during my absence on the Con- 
tinent in 1814. Mr Roscoe took an active part in this measure, 
was long the Chairman of the Committees while it was strug- 
gling into existence; and, as its first President, read an elo- 
quent address on the opening of the Institution in the year 1817. 

From an early period, Mr Roscoe had been a warm advocate 
for a reformation of the sanguinary penal code of this country. 

• SONKET.— 

" As one who destined from his friends to part, 
Regrets their loss, yet hopes again erewhile 
To share their converse, and enjoy their smile, 

And tempers as he may Affliction's dart, — 

Thus, lov'd associates ! chiefe of elder art ! 
Teachers of wisdom, who could once beguile 
My tedious hours, and brighten ev'ry toil, 

I now resign you — nor with fainting heart ; 
For pass a few short years, or days, or hours, 

And happier seasons may their dawn unfold. 

And all your sacred fellowships restore ; 
When, freed from earth, unlimited its powers. 

Mind shall with mind direct communion hold, 

And Ifindred spirits meet to part no moxe," 
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His humanity and amiable mind revolted from the frequency of 
executions ; and lie eagerly desired to see thoae statutes which 
awarded death for trifling offences, and are loo barbafoits to be 
enforced in the present day, expunged from the code of British 
jurisprudence. Shortly before the period of his misfortunes, 
his attention had been turned to the subject of penal law and 
prison discipline. In 1819 he published his tract, entitled " Olt- 
aervathns an Penal Jurisprudence, and tlie Reformation of 
Criminals ;"" which was followed, between that period and 1 %9&, 
by two other dissertations on the same subject. 

The principle of the system which he advocates is, that th» 
only legitimate object of punishment is the prevention of a ' 
repetition of the crime, by a reformation of the offenders ; which 
effect he proposed to accomplish by hard labour in penitentiaries, 
and by moral instruction. He denies that we have any right to 
punish for the mere benefit to society of the example. He in- 
veighs against the barbarous maxim that revenge or expiatioa 
for the injury committed ought ever to be the principle of penal 
legisbtion; and cannot admit that retribution to the injured 
party can be the proposed end of punishment. In the third 
part of bis essay, he seems to doubt the propriety of the pun- 
ishment of death in any case, — Part iii. p. 106; but, ai all 
events, he considers that it should be reserved for four or five 
crimes of the blackest dye. These essays contain the out^ 
line of some principles which are now generally acknowledged ; 
and if the humanity and generous spirit of the author have led 
him to form a too favourable estimate of human nature, and to 
overlook some difficulties in the practical application of his prin- 
ciples of le^slation, we cannot but admire the benevolent enthu- 
siasm and earnest appeal to the best feelings of our nature which , 
are slampt on every page of his treatise. A 

In his second tract he had pointed out the evil consequencet 
likely to result from too great severity in prison discipline, and had 
entered a warm protest against the horrid punishment of long-con- 
tinued solitary confinement, as a general measure for effecting this 
reformation of offenders. He severely commented in the third 
part on the atrocities which appeared to have been perpetrated in 
the Auburn Penitentiary in the State of New York. This drew 
him into a long controversy with several An\erica.w»("n.XEx%' 
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latter years of his life ; and to the zeal with which he devoted him- 
self to plead the cause of the outcasts of society, we have to ascribe 
the first serious shock to his general health, as I shall by and 
by have occasion to notice ; but he had the happiness to find, 
after much angry discussion in the newspapers of the western 
world, tiiat his arguments against solitary confinement, which he 
stigmatized as the utmost refinement of cruelty, and utterly in- 
effectual as a punishment, were not lost on the Americans. The 
infirm state of Mr Roscoe^s health at that time brought me much 
into contact with my venerable friend ; and when he learnt from 
various quarters that the change which was taking place in the 
prison discipline of America was in no small degree attributed to 
his expostulations, I heard him repeatedly declare, ^ that no 
literary distinction had ever afibrded him half the gratification 
he received from the reflection on the part he had taken on this 
great question ; and he expressed his satisfaction that he now 
might be permitted to think that he had not lived altogether in 



vain." 



I have, in noticing the conclusion of this controversy, anti- 
cipated some events of his life to which we must now return. 

When released from the harassing cares of business, the 
mind of Mr Roscoe, with the elasticity and application of youth, 
•diligently entered on various literary projects. Since the first 
appearance of the Life of Lorenzo, he had obtained from Italy, 
and elsewhere, various documents illustrative of that work. 
These he prepared for publication, together with some strictures 
on the manner in which the character and biography of Lo- 
renzo had been treated by Sismondi and some other writers. 
This work appeared in an 8vo. volume in 182S, under the title 
of " Illustrations of the Life of Lorenzo de"* Medici."" The 
strong terms in which Sismondi accused Mr Roscoe of par- 
tiality to the Medici Family, and of palliating their crimes, drew 
forth an able and indignant answer ; yet, it is pleasing to reflect, 
that when Sismondi, a few years afterwards, visited England, 
Mr Roscoe formed with him a personal acquaintance in no way 
affected by their literary controversy. 

About the same period, Mr Roscoe published an amusing 
'' Memoir of Richard Roberts,'" a self-taught linguist, well 
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known in Liverpool by the extraordinary number of languages 
which he can read, no less than by the filth of his person. The 
profits of this publication Mr Roscoe humanely dedicated to the 
use of this singular person ; whose intellect, defective in every 
thing but language, renders him as helpless as a child ; and Bo- 
berts may now be seen in whole clothes, with his portable li- 
brary stufied, as in former times, between his shirt and his skin ; 
for he disdains a fixed abode. 

An application having been made to Mr Roscoe to become the 
editor of a new edition of Pope^s works, and to furnish a fresh 
life of the author, Mr Roscoe engaged in it with all the ardour of 
a poet, having ever been a warm admirer of Pope's genius. 
This was no trifling task — for he added notes on the poems with 
much care ; and in the life, which forms the first volume of that 
edition, defended the talents and character of Pope from 
sundry imputations cast on him by Mr Bowles and others. 
The date of publication was 1824. 

About the same time, he superintended a new edition of the 
lAves of Lorenzo and Leo^ to the latter of which he added 
many new notes. 

In 1824, Mr Roscoe was elected a " Royal Associate'' of 
the Royal Society of Literature, founded by his late Majesty 
George IV. A pension of L. 100 ar-year was awarded to each 
of ten associates, which Mr Roscoe enjoyed for three or fi^ur 
years ; but which, from the neglect of providing a permanent 
fund for the purpose, would have ceased about the time of. his 
decease. The great gold medal of the Society, value 50 guineas, 
was also awarded to him as an historian, two years before he 
died ; and it remains with his family. 

It would be unjust to omit, that the misfortunes of our dis- 
tinguished fellow-citizen, called forth the warm sympathy of 
his numerous friends, and prompted them to take steps for secu- 
ring him against their immediate consequences. It is more neces- 
sary to state this, because many unjust imputations havre been 
vented against the inhabitants of Liverpool, on account of their 
supposed neglect of Mr Roscoe in his adversity. There was consi- 
derable delicacy necessary in the steps which were taken to testify 
their esteem and attachment. Mr Roscoe \\^aTLo\A&«2Ci^VDSt&- 
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pendent mind. He had steadily refused the proffered gift of « 
valuable selection from his library, even after it had been for 
that purpose bought by his friends at the sale ; and those who 
had the pleasure of being intimate with him, well knew how 
necessary it would be to keep l^im in ignorance of what was in- 
tended, until it was accomplished. During a second visit which 
he made to Holkham, a private fund was quickly subscribed 
among his friends, for the purchase of an annuity on the lives of 
Mr and Mrs Roscoe. The delicate task of communicating what 
was done devolved on me ; and in the correspondence which est^ 
sued between us, though his pnde of independence was at first 
alarmed, the example of his friend Charles James Fox, under 
similar circumstances, was successfully urged, to reconcile his 
mind to receive this spontaneous homage to his talents and hia 
worth, from sincerely attached friends. 

We have already noticed Mr Roscoe^s early attachment to 
botany, and his critical labours on the order SckamineaSy to 
which he had long psud much attention, stimulated by the con- 
tinual additions this order was receiving from the East and 
West Indies. The number of new species which the judicious 
care of Mr Shepherd, the skilful curator of our Botanic Gar- 
den, had successfully cultivated, together with the dried speci- 
mens which Mr Roscoe received from various quarters, deter- 
mined him to publish a work containing coloured figures of 
new or interesting species, with botanical descriptions. This 
gave rise to the most splendid botanical work that ever issued 
from the provincial press of any country ; which occupied much 
of his time during the latter years of his life, and was only com- 
pleted shortly before his death. Of this superb work, he print- 
ed too few copies ; and before the second number came out, 
there was a necessity of reprinting additional copies of the first. 
The work is highly prized by botanists ; and is particularly 
valued on the Continent, \^here, from the small number of im- 
pressions which Mr Roscoe could be induced to throw off, it is 
extremely scarce. Many of the beautiful figures in his work 
are from his own spirited sketches ; but the majority of them 
are the productions of the pencil of his daughter-in-law Mrs 
Edward Roscoe, or of Miss R. Miller of this place. 
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My acquaintance with Mr Roscoe commenced in 1806, and I 
I soon had the felicity of being received as an intimate friencl. 
From 1810 I was further honoured by being consulted as hia i 
physician, in which cajMcity I watched with much anxiety o 
his declining health, from the time of the first derangement 
of the affairs of the bank, the immense mental and bodily exer- 
tions which he made produced great inroads on a conslitiitioQ 
naturally good. He then began, on much application to any 1 
subject, to be seized with occasional fainlness ; and once, in 
1816, he was attacked at the bank with a slight loss of memory^ 
which speedily wore off. His habits of intense study, after 
this period, produced similar effects i and while engaged in the 
controversy on prison discipline, after writing for the greatr 
est part of a night, to overtake a ship about to sail for America, 1 
he was affected in the winter of 1827 with partial paralysis rf , 
the muscles of the mouth and tongue. I was immediately called ; 
the patient was freely bled — on which he recovered his speech : 
and the introduction of a seton in his neck removed the para- 
lytic affection of the mouth. Intense study was forbidden: 
and after a period of perfect relaxation from his literary occu- 
pations, he recovered sufHciently to be able to complete big , 
botanical work, the catalogue of Mr Coke's library, and to cor*-d 
rect for the press bis latest tracts on prison discipline. It was mm 
great satisfaction to find his intellect quite entire, and it remained 
so until within an hour or two of his death. His bodily feeble- 
ness, however, gradually increased; yet, by the affectionate 
care of his family, his infirmities were little felt, His amuse- 
ments were various reading, the illustration of his son's tranala^ 
tion of Lanzi's History of Italian Painting, by a small collection 
of engravings, together with putting the last hand to his botani- 
' cal work. He was unable for the fatigue of receiving much 
companv, or of seeing strangers, for some time before his death : 
yet he loved to converse with a few friends, and took a lively 
interest in the political events with which the last year (1 830) was 
pregnant. On the French revolution of July, he wrote a long 
and earnest letter to M. La Fayette (with whom he had before 
occasionally corresponded), urging him to use the influence of 
bis name and popularity, to induce the French nation to spare 
the lives of the ministers then under arrest •, ytom^ift^ o\)X\v>y»i * 
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Bonguioary punishment would detract from the glory of t 
volution, and what a noble opportunity the French people now 
had of setting an example of mitigation of the criminal code to all 
the nations of Europe. This letter, and another of gratulation 
to the present Lord Chancellor, on his attaining that high office, 
were the last public acts of his indefatigable and useful life *. 

In the month of June 1831, he was attacked with influenza ; 
and his exhausted frame being unable to struggle with the dis- 
ease, efiiiaion into the chest took place, and he expired on tile 
SOth of that month, in the 78th year of his age. 

Be^des his published works, Mr Roscoe has left behind him a 
large mass of papers, and an extensive and valuable correspond- 
ence. 

Among the former are various dissertations on the fine arts, 
some of which appear in a finished state. In the year 1814, 
Mr Roscoe had proposed to the writer of this memoir to under- 
take the translation of LanzTs Storia Piitorica della Italia, and 
he engaged to furnish notes, and a preliminary dissertation. I 
had made considerable progress in the translation, when Mr 
Roscoc's misfortunes, and my own profes^onal avocations, in- 
terrupted the work ; which has since been well executed by his 
son, Mr Thomas Roscoe. Among the papers of my venerable 
friend, I find a very interesting introductory dissertation, in- 
tended for our joint work, tracing the history of the art of 
painting and sculpture to a much later period than their suppo- 
sed extinction in the west, indeed almost to within 200 years of 
their supposed revival by the Pisani and Cimabne. This trea- 
tise is in such a state that it might be published, and it would 
form an excellent introduction to Lanzi's work. It is entitled, 
" An Historical Sketch on the State of the Fine Arts during 
the Middle Jgea.'" 

I find also a curious dissertation on Painters' Drawings ; 

another on the Origin of Engraving an Wood and on Copper; 

a third on the Engravings of the Early German Scliod. There 

■ A short while before liU ileath. In a coiiTeraation with the writer of this 

■>oir, he spoke calmly of bii increaaing feebleness, and proljahle early dia. 
ion. He " thanteU the Almighty for .having permitted him to pass a 
H much bapplnets, which though Bomewhat checkered by vidacitud^ 
br tiole one of great cnjojaent ; uid he trusted that he would 

liy to resign it whenever It Tteaaei Gii Vo <;5ai\i\m."' 
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are large fragments also of a work on the Etchings of the Ita^ 
lian Painters^ which contain much useful information ; and a 
lecture '* on the use (yfPrints^^ another on the " Practical Part 
of Painting^ and two " on the Origin and Progress qfToMe^ 
There is also a poem on the origin of engraving, written in 1788, 
of which there are two copies in MS. 

I have already mentioned, that the lectures on the Origin and 
Progress of Taste were extended into a treatise, which is not 
finished. This is also the case with some dissertations on the 
state of letters and the arts anterior to the Greeks, and their 
progress among that people. The whole seem to have been 
parts of a great work on the fine arts, which he left imperfect. 

Among his papers are some MS. essays on moral and politi- 
cal subjects ; and a considerable one " On the principle of ¥&- 
getation and the Food of Plants,^ 

His correspondence with various eminent characters is very 
extensive, and comprizes a period of upwards of fifty years, 
during a succession of most interesting events. A selection of 
these letters mil form an appendix to the Life of Mr Roscoe, 
now in preparation. 

The letters consist of, — 

1. Correspondence on political subjects, with the Duke dT 
Gloucester, the late and the present Lord Lansdowne, Mr 
Whitbread, Sir Samuel Bomilly, Mr Creevy, Mr Coke, Lord 
Holland, the present Lord Chancellor, and President Jefierson. 

2. On penal jurisprudence and prison discipline, with Mr Ba- 
sil Montague, M. de La Fayette, M. Van Praet^ Mr Powell 
Buxton; with Dr Mease, Mr Roberts Vaux, Mr Stephen Al- 
len, Mr Bradford, and other American gentlemen. 

3. On literary subjects, with Lord Carlisle, Lord Orford, Dr 
Parr, Dr Symmons, Dr Aikin, Mr Samuel Rogers, Mr Thomas 
Campbell, Mr Montgomery, Miss Lucy Aiken, Mr Dawson 
Turner, Mr William Clarke, Professor William Smyth, Profes- 
sor Wilson, Mr Barnard Barton, Mr Capel Lofft, Dr Chan- 
ning. 

4. On matters relating to the fine arts, with Sir J oshua Rey- 
nolds, Sir Thomas Lawrence, Mr Strutt, Mr Fuseli, Mr John 
Gibson, &c. 

5. On botany and agriculture, vritVi Svr 5o^>^ ^«2cfe&> 'So. 
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Jobn SincUir, Sir Janm E. Sniib, Dr Waliidb, Dr Cany, 

Hooker. 

6. On his hutorj of the Mo&i Famtlr, vith Fibbraoi, 
Morvnt, Mecbmni, Profmor Sprengd, Count Bossi, and Mr 
Heok«. 

In person, Mr Rosooe was tall, aod rather slender. In earlj 
life be postered much bodily actinty : hia hair was light au- 
burn, almosl inclining to red ; his full grey eye was clear and 
mild ; hia face expressive- and cheerful. As be adranced in life, 
tbe bcnevc4eDt expresnon uf hts countenance remained, but the 
vivacity of the features was tempered into a noble dignity, 
which it was impossible to see without respect and admirati<»i ; 
while (he mouth bespoke taste and feeling, and the clustering 
hoary luur round his temples gave a venerable ur to his maniy 
fcalufM. 

There are several representations of him; but none of them 
appear to mc so finely to express the characteristic traits of his 
head as ilohn Gibson's medallion. The portrait in the Institu- 
tion, and ^pence's busts, give us Mr Roscoe in bis decline with 
great fitk'lity. Gibson's marble bust is said to recall his youth- 
ful appeiu-ance; but the Terra Cotta medallion is Mr Roscoe, 
as I should wish to remember him. I may add, that it has been 
exceedingly well copied in the fine tnedal, published by Mr Cle- 
ments of this town, from u die by Clint, 

Of Mr lldseoc'a genius and acquirements, his published works 
preNent ii better mcniorinl than any panegyric can confer ; but I 
may be [Kmiitted to state my conviction, after having examined 
n gn^at tnoa^ of bis unliniKbcd tnanust ript dissertations, that, had 
hi' been left to pumue hi* original plan of literary retirement, 
Inhtend uf again plunging into the cares and anxieties of busi- 
nr»t, be would have left behind a work on the History of the Fine 
Arts, far superior to any thing on that subject which British 
lilarature iMnsi-Hscii. 

In public lifc> Mr Itoscoc was u consistent and fearless cham- 
piim of civil ond religions liberty ; the uncompromising enemy 
of opprcMiiiin, and the humane advocate of a mitigation of the 
Ity of penal cnuclnicnts. 

the (iuulitii>K of his heart, as a private individual, it is im- 
" ""-ak [00 liiglily. In the relations of husband, fa- 
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ther, and friend, his conduct was most exemplary ; and it would 
be difficult to point out a man who possessed the fascination of 
manner which attracts and rivets attachment, in a higher degree 
than William Roscoe. 

He had deep and solemn feelings of devotion, which it was 
not his practice to obtrude on his acquaintances ; but which he 
occasionally expressed to his intimate friends in the language of 
heartfelt piety. The beautiful invocation to the Deity, which 
he substituted for the intended dedication of his great botanical 
work, breathes the deep fervour of his adoration of the Supreme 
Creator ; and is also remarkable as the actual suggestion of a 
poef s dream at the advanced age of 76. 

An innate love of ^ncerity and truth ; simplicity, combined 
with a playful vivacity yet suavity of manners ; a generous be^ 
lief in the integrity of others, the consequence of his own recti- 
tude of purpose ; an anxiety to do justice to the merits of others ; 
a liberal and judicious patronage of modest talent, struggUng to 
escape from obscurity, joined to a natural cheerfulness of dispo- 
sition ; all united to convert into devoted and enthusiastic admi^ 
rers, those who first sought his friendship from his literary re- 
putation. 

The fame of Roi^oe belongs to his country : — the memory of 

his inestimable qualities remains to his friends : 

^ Multis ille bonis flebilis occidit ^ 

cui Pudor, et Justltise soior 
' Incorrupta Fides, nudaque Veritas, 
Quando ullum invenient parem ?" Horat. 



On the Mode of determining Fossil Plants. By Professor 

LiNDLEY. 

W HEN a botanist proceeds to the examination of a recent speci- 
men of an unknown plant, he directs his views to ceiftain pecu- 
liarities in the organs, both of fructification and vegetation, to- 
Teen together ; and from what he finds to be their structure, he 
judges of the class, order, or genus to which it belongs. But 
as in fossil plants neither calyx, corolla, stamens, nor pistillum 
are to be recognised^ an opnion has to be iotmedL^ Tko\. i\^s«v^^ofe 
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consideration of a complex combination of characters, in which 
the loss of one organ is compensated for by the pecuharities of 
those which remain ; but from a few isolated and very imperfect 
data, exclusively afforded by the remains of the organs of v^e- 
tation. In the latter, unfortunately, the modes of organization 
are not sufficiently varied to enable us to draw any precise con- 
clusions from their examination ; but, on the contrary, we are 
often obliged to be satisfied with a general idea only of the na- 
ture of the object of our inquiry. This is, perhaps, not attend- 
ed with so much practical inconvenience as might be expected, 
in a geological point of view, because the end of science will be 
sufficiently answered, if we can, in the first place, determine the 
general characters and affinities of the plants of the former eras ; 
and, in the second, so exactly classify their fossil remains, as to 
be able to recognise them, with such precision, as to render them 
available for the identification of strata. 

It usually happens that the only parts which are capable of 
being examined in a fossil state, are the internal structure of the 
stem, and its external surface ; together with the position, divi- 
aon, outline^ and veining of the leaves. Of these it has never 
yet happened that any one specimen has afforded the whole ; 
more frequently it is only two or three of those characters that 
the botanist can employ. 

Stippose that he has a fragment of the fossil trunk of some 
unknown tree ; if no trace can be discovered of its exact anato- 
mical structure, it may be possible, at least, to ascertain whether 
its wood was deposited in concentric zones, or in a confused man- 
ner ; in the former case, it would have been Dicotyledonous, or 
Exogenous, in the latter Monocotyledonous, or Endogenous; 
if a transverse section should shew the remains of sinuous un- 
connected layers, resembling arcs with their ends directed out- 
wards, of a solid homogeneous character, and embedded among 
some softer substances, then it may be considered certain that such 
a stem belonged to some arborescent Fern. But if the state of 
a fossil stem will admit of an anatomical examination, it is always 
desirable that it should be instituted with the assistance of the 
microscope. Naturalists have shewn the possibility of this be- 
ing done ; and if it should prove that the condition of fossil re- 
mains is in general favourable to this kind of examination, more 
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light is likely lo be thrown upon the extinct Flora than could 
be otherwise anticipated. If the tissue of a stem should b^ 
found entirely cellular, and it could be satisfactorly made out 
that no vascular tissue whatever was combined with it, the speci- 
men would, in all probability, have belonged to that division of 
the vegetable kingdom, which, being propagated without the 
agency of sexes, is by botanists called Cryptogamia. A specimen 
of this kind should, however, be examined with the most rigorous 
accuracy ; because it might have been a succulent portion of 
some Dicotyledonous tree, in which the vascular system was so 
scattered among cellular substances as to be scai-cely discernible. 
If the tissue should have consisted of tubes placed parallel with 
each other, without any trace of rays passing from the centre lo 
the circumference, it would have been Monocotyledonous or En- 
dogenous, even if there should be an appearance of concentric cir- 
cles in the wood ; but if any trace whatever can be discovered of 
tissue crossing the longitudinal tubes at right-angles, from the 
centre to the circumference, then such a specimen would have 
been Dicotyledonous or Exogenous, whether concentric circles can 
be made out or not ; for such an arrangement of tissue would in- 
dicate the presence of medullary rays, which are the most certain 
sign of a Dicotyledonous plant. If, in a specimen having these 
rays, the longitudinal tubes are all of the same size, a circum- 
stance obvious upon the inspection of a transverse section, the 
plant will have been either Coniferous or Cycadeous ; but if, 
among the smaller tubes, which in fact are woody fibres, some 
larger ones are interspersed in a definite manner; it would, in 
that case, have belonged to some other tribe of Dicotyledons. 
It is indispensable that the arrangementof the larger tubes should 
have been definite, for appearances of the same kind exist in 
much Coniferous wood ; but, in the latter, they are scattered in 
an indefinite manner among the smaller tubes, and are not ves- 
sels but cylindrical cavities, for the collection of the resinous se- 
cretion peculiarto the Fir tribe. Again, if the walls of the lon- 
gitudinal tubes of any fossil specimen are found to exhibit ap- 
pearances of little warts, growing from their sides, such a speci- 
men had certainly belonged to some Coniferous or Cycadeous 
I plant, no other tribes whatever possessing such a structure at 
die present day. Finaily, if a trace of yvth can \w S\ac»N' 
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that circumstance alone wilt be a proof of the plant havi 
Dicotyledonous, because all other classes arc destitute of that 
central cellular column ; it must, however, always be borne in 
tuind, that absence uf pith does not prove that a specimen is not 
Dicotyledonous, hecautie the roots of those plants have no pith. 
If a stem is in such a state that nothing can be determined 
concerning its anatomy, we must then proceed to judge of it by 
another set of characters. In the first place, it should be in- 
quired whether it had a distinctly separable bark, or a cortical 
iutegumenl that differed in its organization from the wood with- 
out being separable from it ; or neither the one nor the other. 
In the first instance, it would have lieen Dicotyledonous ; in the 
Eccoad, Monocotyledonous; in the third, Acotyledonoua or 
Cryptogamic, supposing that it had been a trunk which many- 
successive years had contributed to form. The distinction as 
apphed to the two latter classes, is not, however, so positive 
as could be wished, because tree ferns have a cortical integu- 
ment, but they are easily known by the long ragged scara left 
by their leaves ; and no other cryptogamic plants possess the 
character of having a spurious bark. For this reason, it is 
doubtful whether Calamniles is related to Equisetacete, and if we 
could be sure that the coaly matter found enveloping that genus 
was really the remains of a conical integument, there would be 
no doubt of its affinity being of a different kind, as, for instance, 
with Juncus. But here is a difficulty ; how are we to be sure 
that this coaly matter is a part of the original organization of 
the stem, and that it is not an independent carbonaceous forma- 
tion ? Another object of inquiry will be^ whether the stem was 
articulated (as indicated by tumid nodt)ori\oX\ and if the former, 
whether it had the property of disarticulating.-' These circumstan- 
ces are not of much positive value in pointing out affinities, but 
ihey afford negative evidence that must on no account be over- 
looked. For example, if this had been properly considered in re- 
gard to Calamnites, although the affinity of that genus might not 
have been discovered, yet it never could have been referred either 
to Palms or Bambusas, which, in no instance, ever disarticulate, 
A third and very important kind of evidence is to be collected 
flora the scars left upob stems by the fall of leaves. Although 
these will ndther inform us of the shape or other characters of 
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leaves tlieraselves, yet they indicate, with precision, their po- 
sition, the Torm of their base, and sometimes also th^r probable 
direction. We can tell whether they were opposite or veriicillate, 
alternate or spirally disposed, deciduous or persistent, and im- 
bricated or remote ; all charactfrs of great use as means of dis- 
crimiuatton, and as often affording important negaUve evideDce 
upon doubtful points. The geologist will, however, be careful 
not to ascribe too much value to modifications in the origin of 
leaves, and, in particular, lo the spiral mode, which IbrmH so 
striking a feature in many fossil remains : he will bear in mind, 
that the latter is theoretically the normal mode in which all 
leaves originate, and that other modes are more or less obvious 
modificatiuns of it ; and, finally, he will consider, that if he is 
not familiar with instances of it in recent plants, it is because 
the lines of spires are broken by the leaves that are interposed 
between them and the eye. He will, possibly, only remember 
that tiie leaves of firs, the fruit of. the pine-apple, and the foli- 
age of the screw pine (Pandanus), are arranged upon this plan ; 
but, if he draw a line from base to base of the leaves of any al- 
ternate-leaved plant, always proceeding in the same direction, 
he will find, that that line will describe a spire round the axis 
from which the leaves originate ; so tliat a spiral appearance will 
be apparent in proportion as leaves are approximated. 

In judging of the indeutity of fossil stems that are character.- 
ized by their external appearance, care must be taken not to 
distinguish, as different species, those steins that have still their 
cortical integument upon them from such as have lost it. In 
these two cases, the appearance of scars will be different ; those 
of the former being more rounded, broader, and probably more 
deeply furrowed, than the latter ; for the o 
ing the outline of the base of the leaf, while the latter is solely 
caused by the passage of bundles of vessels out of the stem into 
the petiole of the leaf. 

The manner in which stems branch is sometimes well deserv- 
ing consideration. Where no trace of leavescan be found, their 
position may possibly be indicated by the origin of branches, for " 
the latter being always axillary to the leaver can only originate 
as they do : but, unfortunately, the value of this fact is often 
reduced to nothing by ihe appearance of branches fTon\\VveK*l'^^v«fV 
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of a few leaves only in distant parts of the stetn. The i 
useful character to be thus derived, is when the branches regu- 
larly bifurcate, for this kind of ratnifaction is a strong symptom 
of cryptogamic plant, especially if accompanied by an imbricated 
foliage. 

In Leaves, we can rarely recognise, in a fossil state, more than 
their mode of venation, division, arrangement, and outRne, to 
which are sometimes added their texture and surface. All 
these are of importance, but in unequal degrees. Of the high- 
est value is the evidence afforded by the distribution of the vans, 
taken together with the mode of division of a leaf ; if the vdns 
are all parallel, unbranched, or only connected by little trans- 
varse bars, and the leaves undivided, the plant was probably 
Monocotyledon 0U3 ; and if the veins of such a leaf, instead of 
running side by side from the base to the apex, diverge from 
the midrib, and lose themselves in the margin, forming a close 
series of double curves, the plant was certainly analogous to 
what are now called Scitamineie, Marantaceas, and Musacese; 
but, supposing that the parallel arrangement of simple veins is 
combined with a pinnated foliage, then the plant would proba- 
bly have belonged to Cycadea-, that curious tribe that stands 
on the very limits of Monocotyledons and Dicotyledons, and of 
flowering and flowerless plants. By such characters as these 
however, there is no means of distinguishing certain palms, if 
in a fossil state, from Cycadeae. 

If veins are all of equal thickness, and dichotomous, we have 
an indication of the Fern tribe, which is seldom deceptive. 
Nevertheless, it must be remembered that the flabellifonn 
leaves, both of Monocotyledons and Dicotyledons, have occa- 
donally this kind of varialion. Even if the veins are not dicho- 
tomous, if they are all of nearly equal thickness and very fine, 
or divided in a very simple manner, it is probable that they 
indicate the Fern tribe, whether simple, as in the fossil genus 
Taeniopteris, or reticulated, as in the modern genus Meniscium. 
If veins are of obviously unequal thickness, and so branched 
as to resemble the meshes of a net, we have a a'gn of Dicoty- 
ledonous structure thai seldom misleads us. 

Finally, if no veins at all are to be found, an opinion must 
be formed, not from their absence but from other circumstances. 
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If the leaves are small, their absence may be due to incomplete 
development ; but if the leaves are large and irregularly divid- 
ed, we may have an indication of some kind of marine plant. ' 
When leaves are small and are densely imbricated, they are 
generally considered by fossil botanists to belong to either 
Lycopodiacea?, or Coniferae ; and there is so little to distinguish 
those families in a fossil state, that there is scarcely any means 
of demonstrating to which such genera as Lycopodites, Lepido- 
dendron, Juniperites, Taxites, and the like actually belong. 

It would be easy to extend these observations much further, 
but to dwell at length upon this branch of the subject, would 
carry ud far beyond our present limits. We will, therefore, 
bring our remarks to a conclusion, by calling attention to some 
of those points, to the elucidation of which, it is most to be 
wished, that geologists, who have opportunities of collecting fos- 
sil plants, would apply themselves. 

In the first place, evidence is wanted as to plants to which , 
the cones called Lepidostrobi, the leaves called Lepidophylla, and 
the fruit named Cardiocarpa, respectively appertain. Are they 
all portions of species of the same genus, or, as seems more pro- 
bable, is not Cardiocarpon a part of a plant of a totally differ- 
ent affinity ? Secondly, what were the leaves of Sigillaria and of 
Stigmaria P Of the latter, something is known ; but the leaves 
are always so crushed, that no notion can be formed of their ex« 
act nature. Mr Steinhauer says he has traced them to the length 
of 520 feet ! In the third place, to determine the leaves of any of 
the fossil stems that at present are only in the latter state, such as 
Stembergia, Bucklandia, Cycadeoidca, Caulopteris, Exogenites 
and Endogenites, would be to supply a great desideratum. Again, 
what was the real nature of the stem of CalamitesP Was it an an- 
nual shoot, proceeding from a perennial horizontal rhizoma, like 
that of J uncus, &c. ? Had it any leaves, and if so, were they of 
the nature of those figured in our work, as probably belonging to 
Calamnites nodosus, but considered by Sternberg and Brongniart 
a distinct genus, which they call Volkmannia P Another very 
interesting object of inquiry is into the anatomical structure of 
Lepidodendron, for the sake of settling whether that extensive 
fossil genua belonged to Conifers^ or to Lycopodiacese, or to 
neither. We know nothing of the leaves belonging to th;^ fe?»- 
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sil fruits called Anomocarpon Musocarpon, &c., or of the fruit 
of Cycadeoidea, Annularia, Asterophylites and many othenw. 
Now these are difficulties that probably may be removed with 
diligent research among the beds in which such fossils occur ; 
and which, if removed, would contribute much more to^fixing 
the science upon a solid basis, than the discovery of species not 
before described. — Ltndley and HuttorCs Fossil Flora ofGreai 
Britain. 



On tTie Vitality of Toads, By the Rev. Edward Stanley, 
F. L. S., F. G. S., &c. Communicated by the Author. 

Sir, 

Xk No. £5 of your valuable Journal, page 26, you have insert- 
ed an interesting paper on the vitality of toads by Professor 
Buckland. If other experiments, partly similar, attended with 
similar results, are worthy of recording, you may insert the fol- 
lowing. 

On the S2d June 1830, I placed three toads, No. 1, weighing 
6 drachms ; No. 2, weighing 17^ drachms ; No. 3, weighing 31^ 
drachms, in separate flower-pots, covering the surface with a 
tile, as well as the hole at the bottom. They were then buried 
about four feet deep in garden soil, and dug up on the 21st 
March 1831, all dead. It appeared, however, from the state 
of their remains, that they had died at difierent times, the body 
of one being in nearly a perfect state, whereas of another no- 
thing remained but the bones. Conceiving that the damp state 
of the soil might have affected them, I placed a 4th in a wide 
mouthed bottle, corked down, in a dry place, inserted a quill 
through the cork for the admission of air, and a 5th in a simi- 
lar bottle, well corked, entirely excluding air, which died before 
1 was aware of it, in 48 hours * ; proving very decidedly that 
air is as essential to their existence as to any other class of living 
animals. No. 4. continued in apparently good health for about 
a fortnight : it then, however, began to shew signs of weakness, 

• It is scarcely necessary to add, that the air in the bottle was totally unfit- 
ted for respiration or combustion ; a lighted taper plunged into it was imme- 
diately extinguished. 
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and its eyes became dim, in fact, it appeared so nearly exhaust- I 
ed and dying, that I released it frotn its confinement, and ploc- I 
ed it under a flower-pot on moist garden earth, where it could ] 
meet with worms and small insects, and enjoy a sufficiency of I 
air. The consequence was, that in the course of a day or two it I 
had completely recovered its natural colour, brilliancy of eye, 1 
and full motion of its limbs ; and, when finally released, I had J 
the pleasure of seeing it crawl off under every symptom of en- 
tire convalescence. One fact I remarked worthy of notice. I I 
have mentioned that Nos. 4 and 5 were placed in bottles in a I 
dry situation. In consequence probably of this, at the end of 
about 12 hours I observed them to be in a state of violent per- 
spiration as if every pore was exuding moisture, to such a de- 
gree, indeed, that the sides of the glass were covered with a | 
strong dew, which accumulated till it formed drops, collecting 
at the bottom to the amount of about one-fourth of a teaspoon- 
ful. Of the precise nature of this liquid, I am ignorant, but j 
it probably contained a portion of some powerful acid, as in a 1 
very short time I observed the ink to disappear from the small I 
labels I had enclosed in the bottles, containing the weights of 1 
the toads and dates of their confinement. It is clear from 
these several experiments, that the commonly received belief 
that these reptiles can exist in blocks of stone and stems of solid 
wood, is perfectly false ; notwithstanding the almost numberless 
instances on record, apparently well attested, of their vitality 
under the joint additional singularity of exclusion of air and 
privation of food. My experiments are, indeed, more to the 
point of their inability to exist for any length of time unless 
amply supplied with air and food of their own selection, than 
Dr Buckland's ; for I should observe, that although in the in- 
stance of No. 5, absolute exclusion of air, exclusion of food is 
also implied, in the cases No. 1, 2, 3, both food and air were 
both more or less amply supplied, for, in the flower-pots I not . 
only found several small scolopendra, but quantities of more J 
minute insects, consisting chiefly of the Podurajimetaria. Now, 
it is evident, that to that deplh, air must have penetrated, or 
the insects themselves couid not have existed ; and that it must 
bave been to a degree quite suflicient for animal life, ia equally 
certain from these insects having descended so W ixo«i "^wek- 
There is still, however, considerable rayaler^ m ^Ifte \v\».c«-S «'' 
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these creatures remaining to be cleared up, and so much con- 
flicting evidence, that I cannot bring my mind to any very posi- 
tive conclusions ♦. I certainly have never been fortunate 
enough to meet with one of the many instances of toads said to 
have been found hermetically immured in wood or stone, where 
they must have existed for several years at least ; but I have 
met with them in situations, such as bottoms of shafts, caverns, 
cellars and crevices, where I could not easily account for a 
due supply of their known usual food, and, in fact, I selected 
the imprisonment under flower-pots, as the nearest mode of 
combining their natural habits with the supposed theory of ex- 
istence under absolute exclusion. That No. 5, placed in the 
bottle, died from exclusion of air I think there cap be no doubt; 
and that No. 4, though supplied with air, would have died in 
another 24 hours, is most probable ; but I think it not impos- 
sible but that some other causes might have operated, for when- 
ever I observed them, I could not perceive the slightest appear- 
ance of uneasiness or sense of restraint ; they appeared exactly 
according to their usual habits, in a sort of dull dormant quies- 
cent state, just as when found in some secluded chink in rocks 
or under stones, when the only predominant feeling appear to 
be dissatisfaction at any interruption to their sluggish life, ac- 
companied by an unnatural excitement (I will not call it activi- 
ty) of their limbs, occasioned by fear, and anxiety to make 
them retreat with all speed to some similar abode under some 
other " cold stone," wherein again to resume their " iron 
sleep.*" In a word, the awkward dull movements and lethargic 
eye of a disturbed toad, seem to express the very sentiments],of 
the Scandinavian prophetess to Odin : 

" Now my weary eyes I close, 
Leave me, leave me, to repose." 

• As the experiments of Herissant in 1777? and Dr Edwards in 1817> may 
not be generally known, I shall briefly state, that the former shut up three 
toads in sealed boxes in plaster, which, after having been deposited for eigh- 
teen months in the Academy of Sciences, were opened and two of the toads 
were found to be living, one alone having died. Dr Edwards enclosed some 
toads totally in plaster, and absolutely, as far as he could, deprived them 
of air : they all lived many days, and much longer than those which were 
forced to remain under water. This singular result can only be accounted for 
on the supposition that air must have penetrated through the plaster. 
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WOn a Prodnetwn .of' Naphthaline in urt Oil-Gas Apparaiut^ 

By A. Cdnnell, Esq. F. B. S. E. Cominunicated by the. 
Author. 

&OME white crystalline matter, said to have been deposited by 
oil-gas, was lately given me by Professor Jameson for chemical, 
examination. This matter was crystallized in thin tables ad-^ 
hering'^together^^in groups, and possessing a fine pearly lustre. 
A partial discoloration was occasioned by the intermixture of a. 
little impurity, consisting of oxide of iron, with some adhering 
carbonaceous matter, which gave an cmpyreumaUc smell whea 
heated. The white crystals were found to possess the welU 
luiowD chemical properties of naphtlialine ; and I should not 
liave tliought it necessary to take any farther notice of them, 
had it not been that the source from which they proceeded, ani 
the circumstances under which they were formed, were some-_ 
what peculiar, and may aiFurd some illustration of the condition* 
necessary to the production of this body. 

Upon making inquiry at the place where the crystals were 
produced, I was informed that they were first observed in ai^ 
old iron pipe several feet in length, and a few inches in internal 
diameter, which had five years before formed part of a private " 
oil-gas apparatus. This pipe had been situated between the r&, 

I tort on the one hand, and the condenser and gasometer on the 
other ; and when the apparatus was in operation, an empyreu- 
Qiatic oil used to be deposited in it, hut no formation of th? 
yhite crystals had ever been observed during that period. The^ 
KQBterial which had been employed for the production of the gaa 
was at first whale-oil ; then palm-oil had been used ; and latter- 
ly whale-oil had been again employed. Some of the crystals 
which I saw taken out of the pipe were mixed with a black soft 
pitchy-looking matter, which seemed to lino its inside. 

When this dark matter was heated on platinum foil over the 
spirit-lamp, it fused at a moderate heat, and gave off dense i 
white vapours. When the flame of the tamp was brought in 
contact wiih it, it took fire and burned away, leaving a conside- 
rable residue, which was attracted by the magnet, and was iron 
mbre or less oxidized. When some of the dark matter was 
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S3S Mr Connell on a Production^ of Naphthaline. 

heated in a tube, it gave off at a moderate temperature a little 
naphthaline, which condensed in the upper part of the tube, and- 
as the heat was increased, a yellow fluid condensed on the rades 
of the tube, which was to a great extent soluble in alcohol. 

Several views may be taken of the mode of production of the 
naphthaline in the gas apparatus. We might suppose that it 
had been formed during the destructive distillation of one or 
both of the oils employed and deposited in crystals at the time 
of its formation ; but this view is opposed by the circumstance, 
that no naphthaline was observed whilst the gas apparatus was 
in operation ; and it is also improbable, that crystals of the size 
obtained and so well defined, should have remained during so 
long a period in a situation to which there was access of air, 
when the great volatility of naphthaline is considered. We may 
conceive, in the next place, that the naphthaline, after it had 
been formed by a new arrangement of elements during the des- 
tructive distillation of the oil, was condensed along with some of 
the other products and held dissolved by them, until the solvent 
was decomposed or dissipated by the slow operation of time and 
the external air. Or, lastly, we may suppose that it was not 
formed during the distillation, but first existed only through the 
slow and spontaneous decomposition of some of those products, 
with access of air, after the apparatus had been laid aside. The 
last view is perhaps on the whole the most probable. 

The influence of external air in the production, or at least 
development, of naphthaline, has been lately observed by M. 
Laurent, who found that naphthaline was not obtained in all 
cases by the distillation of coal tar, and that its production was 
most certain when the coal tar had been long exposed to the 
air *. M. Reichenbach did not succeed at all in getting naph- 
thaline by the distillation of coal tar, but the tar employed by 
him had been apparently recently prepared +. M. Laurent al- 
so found that the action of atmospheric air was superseded by 
that of chlorine. 

• Annales de Chimie et de Physique, xlix. 220. 
t lb. xlix. 36. 
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n the Characters and Affinities of certain Genera, chiefly he- 
longing to the Flora Peruviana. By Mr David Don, Li- 
brarian of the Linnean Society ; Member of the Imperial 
Acadt'my Naturae Curiosorum ; of the Imperial Society of 
Naturalists of Moscow; of tile Royal Botanical Society of 
RatUboQ ; and of the Wernerian Society of Edinburgh, kc. 
(Continued from No. for Oct. 1831, p. 280.) 

ZIGADENUS, Mch. 
Siwi. Liim. HEXANDRIA THIGYNIA. 
Ord. Nat. MELANTHACE^, Bt. 
^mianthiuta 6-partitiim : segmentU laiiucuktis, acumiDatia, basi bigknduloda,' J 
fWiwwnta subulata, baai dilttUta. iliirfiera Teniformos, bilotularea: (octtS^ | 
confluealibua. Ouarium (e folliciilis 3 eonnnlis com|]oaituni) triloculare^ 
omiis indefiiiitia. Stigmata simplicia, canaliculittH, pruinusa, recurvaU. 
Caprula membranacea, trigone, S.locularis : loculii di.poljspermis. St. 
tnins adscendenCia, ccmpluiata, basi parhm akta: leslS membrauac^ 
laxl, nucleo tjusdem majari. 
Herbat (Amer. Septentr.) cautilms ramosU. Folia lUieari'lnnceolala, acunU 
naia, tiBTvosa, margimbus cariti&qve gcabrii. Racemus dicisia, paiiicnlalJU, 
bracteahu. 
1. Z.ftigidui, ovario aemiinfero ! lociilia polyapermis, stylis solutia abtre- ' 

Veratrum frigidum, Deppe et Schiede in Sclileelit, Xinusd, 6. p. 46. 
YtKCuimpatli tertia, Hemand- Met. p. 307. 

Hab. In prstis clevatis Orizaba^ montia, alt. 10,000 ^eA—Schiede et I 
Deppe. If. (V. s. sp. in Ueib. Lamb.) 

Bhiioma bulbo-tuber ovato-oblongum, folionim emarcidonim rudimentis vi 
titum. CaiUis erectua, ramoaua, terea, lievia, viridla, fer^ omninb eolidui, 
bi- V. Cripi^dillsL, calami acriptorii crasaitie. Folia Todicalia lincaria, acuta, 
conduplicata, glabra, margine membranacea, minutissim^ creuulBEa, re- 
curvBto-pttlentia, nervia plurimia paiallelis striata, pedalia t. ultii, basi 
vald^ dilatata; eaviina breviora, erecta; guperiora adpreaaa. Haetma 
eloDKntua, paniculatua. Ftorea atbi. Sraclea lanceolata^, acumlaatffi, 
membranBceee, basi cucullatS pedunculoa vaginantea, iiadeiuqiie longiures. 

PerianlMutn e.partitiiDi, traai lurbinati adbsrens : laeiniii lanceolBlia, acutis, 
Eequalibus. Slamina 6, perianthii laciniia opposita: filamenla subulato, 

^planata, glabra, basi dilatata atque in annuluia brevissiiDum €□□.■ 

: anlhera reniibrmea, biloculare&: iaralia nnfluentibua, rimS undi- 
debiscentibua. Onariura aemi.inferuin I e fnlliculla 3 conflatum.1 
OBulia indeAnilia. SIgli 3, compresai, dialincti, recurvati, glabri, brevea. 
Stigmata cucullata, pruinosa. Capntla orata, membranacm, 3-locularia 
loaiiis pnl.vapermia. ^Efnina compressan Bcobifonnia, margine altera 
.... ..j(^ laia, tenuissim^ membtanacf' 

This genus ia so closely allied to the following, that, besides 
the glands at the base of the segments of the perianthium, and the 
branched inflorescence, there is little else to separate them. The 



PerianlMutn 6-pHrtitiiin, traai lurbinati adb«rens : laeiniii lanceolalia, acutis, 

Eequalibus. Stamina 6, perianthii laciniia opposita: filamenla subulato, I 

Icomplanata, glabra, basi dilatata atque in annuluia breviasimum con.- ^^^M^ 
Data: anlhera reniibrmea, biloculare&: iairalia mnfluentibua, rimS undi. ^^^H 
que debiscentibua. Onariura aemi.inferuin I e fnlliculla 3 conflatum. I ^^^^| 
OBulia indeAnilia. SIgli 3, compresai, diatincti, recurvati, glabri, brevea. ^^^^| 
Stigmata cucuHata, pruinoBa. Capntla ovata, membranacea, 3-locularia! ^^^ 
loaiiis pol.vapermia. ^Efnina compressa, Bcobifonnia, margine altera trun- 
calo: /csfd Lax^ tenuLssim^ membtanacejl. 
This genus ia so closely allied to the following, that, besides 
the glands at the base of the segments of the perianthium, and the 
branched inflorescence, there is little else to separate them. The 

1 species is well distinguished by its half-inferior ovariuni, and ^^J 
by the shorter and unconnected styles. ^^^| 
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HELONIAS, Mich. 

HELOViiE sp. lAmn. 

Yeratri sp. Attet. 

SysU Linn. HEXANDRIA TRIGYNIA. 

Ord. Nat. MELANTHACEiE, Br. 

Perianihkim 6-|)artitum : segmeniia obtusis, subsequalibus. Stamina 6 : JUa^ 
menta subulata, basi parum dilatata : antkera reniformes : loadis conflu- 
entibus. Stigmata subulata. CajmUa S-locularis : locutia oligospermis. 
Semina compressa : testd membranaced. 

Herbse (Amer. Bor.) paludoam. Scapi tmplicissimi. Racemus tpicatue^ brae- 
teattu. Capsula membranaoea. 

Obs. In XerophjUo anthene loculis distinctis, filamenta basi saep^ dilatata, 
perianthii segmenta 3 interiora latiora, racemus corymbosus bracteatus, cau- 
lis foliosus. 

In HeloniH lute^ quae rect^ in novum genus constituit ilL Decandolle, 
flores sunt dioid, filamenta et stigmata clavata, antherse oblongse, apice emar- 
ginatse, loculis parallelis distinctis, nee confluentibus, racemus ebracteatus, 
caulis foliosus. 

1. H. officinalis, foliis linearibus pnelongis carinatis margine scabris, ra- 
cemo elongato, seminibus compressis apice alatis. 

Yeratrum officinale, Sohlecht. in Linna&y 6. p. 46. 
Ytzcuimpatli secunda, Ilemand. Mex, p. 307» 

. Uab. In graminosis ad latent montium Hacienda de Laguna et Barranca 
de Tioreio in provinciae Yerae Cruris regionibus temperatis. Schiede 
et Deppe. If. (Y. s. sp. in Herb. Lamb.) 

Radix crassa, subbulbosa, fibras complures longissimas basi emittens : 
collo elongate, rudimentis foliorum emarcidorum fibrosis in circu- 
lis concentricis dispositis obvoluto. Scapus e foliorum medio solita- 
rius, iisque mult6 altior, erectus, teres, laevis, solidus, medulla spon- 
giossl farctus, pennse corvinac crassitie. Folia plurima, longissima, re- 
curvato-patentia, linearia, acuta, carinata, margine denticulis cartilagi- 
neis serrulato-scabra, nervis plurimis parallelis prominulis intermedio- 
que validiori peragrata, luteo-viridia, tactu aridissima, sesqui v. tripe- 
dalia, 3 lineas lata. Racemus spicatus, terminalis, erectus, 4-5.uucialis; 
fmctiferus prolongatus, pedalis et ultra. Flores parvi, albi, exsicca- 
Uoue lutescentes, undique versi, conferti, erecti. PedunaUi teretes, 
validi, laeves, brevissimL BracteoUe recurvatae, truncatae, margine 
scariosae, laceraeque, persistentes. Perianthium marcescens, 6-partitum : 
segmentis simplici ordine aequalibus, linearibus, apice crassiore obtusis, 
basi disco parum elevato calloso auctis. Stamina G, segmentis perian- 
thii opposita, aequalia : filamenta subulata, glabra, persistentia, basi 
pariim dilatata : anthera reniformes, medio mamentis adnatae : loculis 
apice confluentibus ; suturd undique dehiscentibus : valvtUis cartilagi- 
neia. Pollen pulvereum. Ovarium {h foUiculis 3 compositum) supe- 
rum, 34oculare, periaiithio filamentisque marcescentibus basi cinctum : 
ovulis in quoque loculo pluribus (6) erectis, suturae internae insertis; 
imis 2 V. 3 tantum maturescentibus ! Stigmata 3, subulata, acuta, re- 
qurvata, pruinosa. Capsula ovato-oblonga, 3-loculans, 3.valvi8 : locu- 
lis 2-spermis. Dissepimenta e marginibus valvularum introflexis cou- 
stituta. Semina compressa, apice complanato-alata : test& membrana- 
ce^ atrofusc^ ni tidal, album ini arct^ adbaerenti : albumen copiosum, 
cartilagineum, album. Embryo parvus, teres, in basi alburoinis erec- 
tus, concolor. 
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There is, I think, much reason for believing this to be the 
second kind of the Ytzcuimpatli referred to by Hernandez, 
for it can scarcely be the same with his first sort, if the figure 
and description of the leaves can be relied on. Whether this 
last is identical with the plant figured by Descourtilz, or which 
of them is actually the Cevadilla of Monardes, are questions 
which I have not materials to decide. 

As all the plants of this family possess nearly the same pro- 
perties, it is hot improbable that difierent species have been ap- 
plied in different countries to the like purpose. The SabadiUa 
or Cevadilla formerly held an important place in the Pharma- 
copoeia, but happily the progressive habits of cleanliness in the 
people has rendered it now no longer necessary. 

XIPHIDIUM, LoBfi. 

Syst Linn. TRIANDRIA MONOGYNIiE. 
Ord. Nat. H^MADORACE-E, Br. 

Periantiiium 6*phyllum ; f^idis 3 mterioribua pauUb nuyuribus* Stamina 3, 
his opposita ; tertio m^jore, filamento tripl5 latiore, complanato. ArUherm 
anticse, biloculares, erectse : locviis distinctis parallelis, saturit }ongitudi- 
nali dehiscentibus. Ovarivm. globosum, 3-loculare, omniiiS liberum : 
wulia numeroais, peltatis, processibus placentae adnatis. Stylus indlvi* 
8US. Stigma simplex, truncatum, papillosum. Baooa sphaerica, S-loculao 
ris: hcidis polyspermis. Dissepimenta simplicia, membranacea. Pki" 
eentis 3, an^lo loculorum interiori insertse, craas», succulentse, process!* 
bus elevatis undique tuberculatae. Semina depresso^Aiigulata, apice 
disco dilatato concaviusculo : testa cartilaginea : tdbumen farinaceum, 
niveum. Embryo minutus. 

Herbae (Amer. Mend.) Veratri facie. Radix fibrosa, repens* Folia altema^ 
ensijfbrmia, sMata^nervosa^ eqtdtanHm. Flores tertHinmks^ ptmhtUaH, jMrvi 
Bracteolse scariosiBy brevissima. Bacoa violaaea. 

h X. rubnun, foliis erectis margine denticulatis, paiucull^ racemos^ peri* 
anthii foliolis ovato-oblongis obtusis, aiitheris ovalibus. 

Omithogalum rubrum. Ruiz et Pavon MSS. 

Hab, in Peruvill. Rttist et Pavon, If, (V. s. sp. in Herb. Lamb.) 

Notwithstanding its free ovarium, this genus evidently be- 
longs to the Hcemodoracea^ to which it had been doubtfully re- 
ferred by the distinguished author of the Prodromus Flora 
Nov(B HollandicBy to whom the structure of its fruit appears to 
have been then unknown. The ovarium is also free in Wachen- 
dorfia^ so that even among Monocotyledonous plants this charac- 
ter is not of primary value. 
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ZEPHYRA. 

S^ Unn. TETRANDRIA MONOGYNIA ! 
Ord. NaL ASPHODELE^, Br. Trib. 3. Cokaktherea, Nobis. 

PeriatUhium semisuperum, monophyllum, subhjpocrateriforme, coloratum, de- 
ciduum: tiUw cylindraceo, basi circumcissS, parum dilatatd: limbo 6-partito, 
patent! : segmentis elliptico-oblongis, 7-nerviis (nervis plerumque ra- 
mosis) ; exterioribus paullb anffustioribus, mucronulo tuberculiformi papil« 
loso apiculatis. Stamina 6, &uci perianthii inserta ; 2 longiora, sterilia ! 
JUamenta compressa, elabra : anthera ovato-oblongse, apice obtusse, inap- 
pendiculatie, valvulis licet longitudinaliter solutis e foraminibus 2 termi- 
nalibus tantiim pollen effundentibus ; loctUo aUero (interiore) basi in cor- 
niculum brevissimum producto. Ovarium 3-loculare: ovulis pluribus. 
Stylus tenuis. Stigma punctum pruinosum. Capsulam maturam non- 
dilm vidi. 

Herba (Peruviana) elegans. Rhizoma bulbo4ub€r9 Caules erecH^ ramosi, gHabriy 
nuditisculi^ basi rudimentis scariosis membranaceis foliorum imperfect^ evolu^ 
torum obv^uti, palmares. Folia radicalia mihi ignota ; caulina paucissimOf 
rudimentaria, lineari-lanceolata, acumimUa, canaliculatcL, nervosOf glabra^ 
plerumque adpressa, vix undaiia. Flores numerosi^ paniculatiy azureu Pe- 
dicelli simplicissimiy Jiliformes, summo apice dilatato cum perianthio articukUi. 
Bracteolse subulate, virides, pedkeUis breviores, Perianthium 10 lineas 
longum. 

1. Z. elegans. 

Hab. In Peruvise provincill australiori Tarapacensi ad Lomas de Iquique. 
D. BollaerL 11. Vulgo Flor de Viuda. (V. s. sp. in Herb. Lamb.) 

This interesting genus accords entirely in habit and in the struc- 
ture of its perianthium with Cummivgia^ from which it is, how- 
ever, essentially distinguished by the circumstance of two of the 
stamens being sterile, and the absence of the membranous points 
from the anthers, one of the cells of which is developed at the 
base into a short spur-like process. The specimens whence the 
above description was derived, formed part of a small but valuable 
collection of plants made by Mr Bollaert, formerly chemical as- 
sistant at the Royal Institution, in the course of his travels in 
the interior of Peru. The singular circumstance of two of the 
stamens being sterile, leaving four fertile, is worthy of particu- 
lar notice, as forming a remarkable exception to the law of de- 
velopment of organs among the Manocotyledoneie. 

PASITHEA. 

Syst Linu. HEXANDRIA MONOGYNIA. 

Ord. Nat. ASPHODELA^G, Br. Trib. 3. Conanthereje, Nobis. 

Perianthium omninb superum ! profundi 6-partitum : foliolis insequilateri- 

oblongis, mucronulo subcucullato, papilloso apiculatis, 3-nerviis ; interiori- 

bus latioribus. Stamirui 6, basi corollse inserta : filamenta subulata, com- 

planata, glabra : arUherm lineares, incumbenles \ \>\iQcu\axe^*. (ocu^is \)aml- 
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lelis, basi solutis, lon^tudinaliter dehiscentibus. Ovarium 3-laculare : 
ovuiis indefinitis, Stylus filiformis, glaber. Stigma trifidum : laeinUs re- 

curvis, obtusis, pruinosis. Capsuku 

Herba (Chilensis) elegans. Radix fascictilato-fibrosa. Caulis erectusy ramonts^ 
teres, glaber^ bu-v. tripedalis* Folia radiccUia, cauiisfere longitudine^ basibus 
membranaceis equUanH-imbricatis distichay recurvato-pahtla, linearia, acumi- 
nata, plana, nervosa, graminea, submembranacea, nervo intermedio magis pro- 
mintdo, supra basin versus lined dilatatd albd notata^ margine cartiiagineOy 
lavi ; semipollicem v. pollicem lata; caulina lineariJanceolata, acuminata, sub- 
adpressa, 2'A-uncialia. Flores diffusa panicuUUi, cyanei* Pedicelli fili- 
formes, inarticulati, summo apice dilataH, Bracteolse lanceckda, acuminata^ 
brevissima, membranacecB, Ferianthium basi circumcissA deeiduum* Ovarium 
apici pedicelli fer^ immersum, 

1. P. coerulea. 

Anthericum cceruleum, Ruiz et Pavon Fl. Perwu et ChiL..^ p. 67, 
t. 299. f. b. 

Bemiudiana ccerulea, Phalangiiramosi facie, vulgb Illeu, Feuill, Peruv, 
1. p. 712. t. 8. 

Hab. in Chili locis umbrosis. FeuiHie, Rm» et Pavon, Cuming* If. 
Vulgd Illeu. (V. s. sp. in Herb. Lamb.) 

Besides the present, several other fdants have been referred 
to Anthericum by the authors of the Fhra Peruviana^ which 
clearly do not belong to that genus; and among them their 
Anthericum plumosum and coarctatum are deserving of particu- 
lar notice, as constituting the rudiments of two new genera ap- 
parently belonging to the normal group of Asphodelea. The 
inferior or half-inferior ovarium, and the simple, inarticulate 
pedicels, have induced me to regard the Conantherea as forming 
a separate section of the order. The incumbent anthers and the 
trifid stigma essentially distinguish Pasithea, both from Conan- 
thera and Cummingia. 

It cannot fail to be remarked, that the triple stigma and the 
completely inferior ovarium bring this genus very near to the 
Hypoxidea^ affording one among many other proofs that might 
be adduced of the extreme difficulty, or rather utter impossibi- 
lity, of establishing absolute characters in Natural History. 

ERCILLA, Ad. Juss. 

Syst Linn, DECANDRIA PENTAGYNIA. 
Ord. Nat PHYTOLACEiE, Nobis. 

Calyx &>phyllu8, basi S^bracteolatus : foUolis ovaUbus, concavis, membrana- 
ceis. PetalaO, Stamina 10, perigyna; altema caljcis foliolis opposita: 
Jilamenta capiUaria, glabra : antheiw incumbentes, biloculares : loeulis pa- 
rallels, distinctis, mediante apice lilamentorum connatis, utrdque ex- 
tremitate solutis, obtusis. Ovarium breviter pedicellatum, 6-gonum, 
6.-loculare. Styli 6, subulatL Stigmata totidem, simplicia, obtuaa.^ rec\ix> 
vata, pruinosa. Ovula solitaria, erecta, rapheoa Ymsi. %ds»XA* Boaoai V^^- 
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turftm nondiim vidi) 6-cocca : coeds monospermis, angulo interi(ni ad- 
natis, exteriore longitndinaliter dehiscentibus. 
Frutex (Chilensis) voluUHSy gUiberrimus. Folia« parsa^ peHolaia, ovaUa, obiym^ 
eoriaeea, margine eartUagineo4tUefferrifna, unicosUUa, venit immersU^ 2-3.tm« 
daHa. Racemi axillares ! solitarii, subspiciUi, pendtdi^ bipollkares. Flores 
aiH. Bracteolse elHpticO'Obkmga^ concavay membranacea. 

Obs. a Phytolacca tantiim differt ovario pedicellato, et inflorescentUt 
axillari, nee oppositifolift. 

1. Ercilla volubilis, AcL de Juu. in Ann. des Scien, Not, 25. p. 11. 
t. 3. f. 1. 
Suriana volubilis, Dombey et Cav, MS. 
Lardizabala sp. nova. Ruiz et Pavon MS. 

Hob, in Chili ad Valparaiso. Ruiz et Pavon^ Dombey, Lud. Nie^ Bridges, 
Cuming, p) s-^. (V. s. sp. in Herb. Lamb.) 

The intimate affinity of this genus to Phytolacca leaves no 
doubt of its being a legitimate member of the same natural 
family, notwithstanding the opinion to the contrary held by M. 
Adrien de Jussieu, who, in the memoir above mentioned, has 
proposed to refer it to the Menispermea, from which, it appears 
to me, the genus differs widely, especially in the anthers being 
incumbent with distinct parallel cells, in its long filiform stig- 
mata, in the structure of the ovaria, and in the leaves being fur- 
nished with a solitary midrib, with transverse branches. I bad 
already described the genus, and referred it to PhytolacetB^ when 
the learned memoir of M. Adrien de Jussieu fell into my hands. 
The twining habit and the axillary inflorescence are the only 
characters with which it agrees with the Menisperinea ; but 
these are mere points of analogy, and I am persuaded that there 
exists no affinity whatever between Ercilla and that family. 
The habit of the plant appears to have misled Ruiz also in re- 
gard to its affinity. 

ANISOMERIA. 

Syst. Linn. POLYANDRIA PENTAGYNIA. 
Ord. Nat. PHYTOLACE^, Br. 

Calyx 5-fidum : Utdniis ineequalibus, rotundatis, subcoriaceis ; 3 superioribus 
majoribus. Petala 0. Stamina plurima (20-30), basi perianthii inserta, 
ad latus superius assurgentia, subsecunda : jilamenta iiliformia, glabra, 
persistentia t anthera incumbentes, biloculares : loculis distinctis, paral- 
lelis, longitudinaliter dehiscentibus. Pistilla plura (4, 5 v. 6) distincta, 
axi destituta. Ovaria ancipiti-compressa. Stigmata recurvata, longitu-' 
dinaliter papillosa. Baccce abortu 2, 3 v. raritis 5 v. solitarioe, mono- 
spermae. 

Herba petennis. Caules phtres, simj^ices, erecti, foliosi, semipedales, digiti minoris 
cnusitie. Folia altema, sessiHa, ovato-oblonga^ apice mucronulato, recurvo. 
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Spica terwinaliSi solUariusy pedtmeularis^ pedaiis. Flores ipor #1, raiiika ge* 
miniy sesHleSy cemui^ bracteol& spathulaid^ menUtranaee& suffulH^ virides. 

1. A coriacea. 

Hob, in Chili ad Valparaiso. Cuming. If. (Y. s. sp. in Herb. Lamb.) 

This ought perhaps to be considered as merely a species of 
Phytolacca^ rather than as a distinct genus. It differs from 
Phytolacca chiefly in the inequality of the lobes of the calyx, 
the ascending stamina, and the absence of an elevated central 
axis, leaving the ovaria entirely free at their inner edge. 

MACROMERIA. 

SysU Linn. PENTANDRIA MONOGYNIA. 
Ord. Nat. BORAGINEiE, Juas. Trib. 3. LiTHOSPEaMEA, Nobis. 

Calyx alt^ 5-partitus, paruni insequalis. CaroHa inftindibuliformis, calyce 
mult6 longior, limbo 5-lobo : lobis acutiusculis, ereclis. Stamina 5, sub- 
aequalia : JUamenta capillaria, glabra : anthera lineari-oblongse, bilocula- 
res, incumbentes, versatiles : hculis parallelis, loogitudinaUter dehiscen- 
tibus. Siglus capillaris*, glaber. Stigma punctum pruinosum. Ovaria 4, 
connata. 

Herbse (Mexicanae) perennes. Caules erecti, simplicissimi. Folia altema^ ses^ 
silia, lanceolata^ nervosa. Kacemi paudjloriy brewteati. Calycis segmentis 
linearibus, erecHs^ parum inaqwMus. Corolla alba$ ealyie ttiiplo v, b-plo 
longior^ 2-^pollicaris : tubus basi atienuaius : faux dilatata : limbua Q'lobus: 
lobis obhngis, erecOs, (Bstivatione invicem se in^ricatis. 

1. M. hngi/lora, foliis lanceolatis acuminalis Iseviusculis, genitalibus inclusis; 

Lithospermum longiilorum. Herb. Sesse et Mocinno. 

Hab. in Mexico. Sesse et Mocinno. If (v. s. sp. in Herb. Lamb.) 

2. M. exsertay foliis lanceolatis mucronatis scabris, genitalibus long^ exsertis, 

caule hispido. 
Echium sp. Herb. Sesse et Mocinno. 
Hab. in Mexico. Sesse et Mocinno. If (y^ s. sp. .in Herb. Lamb.) 

The flowers are by far the largest of the whole family, of 
which it may justly be reckoned the most showy genus. The 
long filaments essentially distinguish it from Lithospermum and 
Batschia^ to which it otherwise comes nearest in afBnity. The 
Soraginea may be divided into five very natural groups, dis- 
tinguished by the form and structure of their corolla. The 
^rsty consisting of BoragOy Trachy^temon *, TricJuxlesma^ and 
perhaps also Rindera^ characterised by a deeply-parted corolla, 
with pointed s^ments, exserted stamina, and a diffuse inflo- 
rescence, may be termed BoragecB. The second may be deno- 

* This genus is founded on Bora^ erientaii$^ which differs essentiallj 
from Borago, hy its lengthened hairy 'filaments ; by its incumbent, pointless 
Alt hers; and lastly by the blunt abbreviated proce«ae« o€ iVi^ tsst«^^ 
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minated SymjihytetR^ comprehending Symphytum, Onasma^ 
Onosmodium, Cerinthe, Mertensia and Pulmonaria, having a 
tubular, truncate corolla, ivith very short lobes, and the inflo- 
rescence rarely revolute. The third are the LithospermCiE^ ha- 
ving an open tubular corolla, with broad, mostly rounded lobes, 
and the stamina often exserted, consisting of Lithospermum, 
Messerschmidia, Batschta, the present genus, Moltkia, Echium 
and Lycopsis. The Jburth are the BugtossecBj having a salver- 
shaped corolla, with the mouth closed with vaulted processes, 
comprising Anchusa, Myosotis, Omphalodes, Cynoghssum, and 
Asperugo. The jiflh are the Hellotropece, consisting of Helio- 
tropium^ Tournefortia, and Tiaridium, agreeing in the form of 
their flower, with the last group, but remarkable for the plicate 
limb of their corolla, and for their connate fruit, approaching the 
simple drupe of Cordia^cece, to which they may very properly 
be considered as forming the transition. To the latter family 
belongs Cortesia of Cavanilles, which does not seem to,be gene- 
rically diflerent from Beurreria of Jacquin. The mode of in- 
florescence in Cordiacea, their parted style, and the nature of 
their albumen, connects them on the one hand with Convolvu- 
lacecBy and on the other with Hydroleacea, and from this last to 
the Polemoniacece the transition is pretty evident. 

NIEREMBERGIA, Ruiz et Pavori, 

Petunia, Jtiss. 

NicoTiANiE, sp. Auct. 

Syst. Linn, PENTANDRIA MONOGYNIA. 

Ord, Nat. SOLAN E.E, Br, 

Calyx profunde 5-fidus : lobis ligulatis, foliaceis. Corolla hypocrateriformis ; 
faiLce nunc ventricos^ : limbo patenti, 5-lobo, 5-plicato. Stamina 5, tubo 
inserta, parum iniequalia : filamenta capillaria, glabra, inferne adnata : 
anthercB subrotundse, bilobae, biloculares : loctUis basi parum divergeuti- 
bus, apice distinctis, rima longitudinal! exterius dehiscentibus. Ovarium 
biloculare, basi disco cyathiformi cinctum. Stylus ancipiti-compressus, 
glaber, apice dilatatus. Stigma reniforme, compressum, v. capitatum, vis- 
cidum, nunc minutissime papillosum : lobis connato-applicatis, margine re- 
volulis, subinde quasi sulco medio exaratis. Capsula ovata, bilocularis : 
valvulis bifidis. Dissepimentum contrarium (facie ad caulem), undique 
rumpens, tandem solutum. Flacent<B 2, septo adnatae. Semina subreni- 
formia : testa crustaceS, scrobiculata : albumen carnosum. Embryo teres, 
arcuatus, albus : co<yfe«tor2^5lineari-oblongse,plano-convex8e: radicula cyMn- 
dried, cotyledonibus paul6 longiori, obtusd, hilo proxima. Herbse (Amer. 
Austr.) glanduloscB, radice Jibrosd^ scepius annud. Folia sparsa, inteyerrirmt^ 
nunc rarb subopposOa* Flores solitarii, pedunculati, spedosi, aUbi v. purpurei. 
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. Obs, a Nicotian^ caljds laciniis foliaceis tanthm difiert Salpifflosds SD- 
lummodb distinguitur coroM irregulari subbilabiatd et caljcis non limbo fo- 
Baoeo. Sectiones Nicotianse potiiis qvikm diversa genera viduntur. 

A careful examination of the various species of Nierembergia 
and Petunia^ which have fallen under my notice, has led me to 
the conclusion that they constitute but one genus, which is 
scarcely of itself to be distinguished from Nicotiana, except by 
the foliaceous segments of its calyx. The tube of the corolla is 
found to be more or less dilated in different species, but this 
character cannot be regarded as of more than specific import- 
ance. The Nicotiana minima of Molina is identical with Nie- 
rembergia repens, Salpiglossis agrees with Nicotiana in the 
structure of its calyx, and is only distinguished from it and 
Nierembergia by its somewhat irregular corolla. 

PITAVIA, Mol 

Galvezia, Ruiz et Pavon, non Juss. 

Syd. Linn. OCTANDRIA MONOGYNIA. 
OnL Nat RUTACE^, Nobis. 

Calyx 4*fidus ; lamniis sestivatione imbricatis. Petala 4, caljcinis laciniis al- 
tema. Stamina 8, perigjna, insequalia : eUtema petalis opposita, brevi- 
ora : JUamenta compressa, fflabra : anihercB cordatse, biloculu'es : loctdis 
exteriiis longitudinaliter deniscentibus, apice vix confluentibus. Ovarium 
4-loculare, loculorum apicibus parum productis, disco elevato cjlindraceo 
impositum : omUis solitariis. Stylus (e 4 conflatus) 4-8ulcatus, basi fis- 
surd dehiscens. Stigma subcapitatum, obsolete 4.1obum, minut^ papillo- 
sum. Bacca abortu ssep^ monococca : coeds monospermis. 

Arbor (Chilensis) sempervirensy 6'orgyalis, Ramuli tricarinati. Folia tema, 
petiolata^ lanceolata, obtusa^ crenata, coriacea, glabra^ pellucido-punctata, 3-5- 
uncialia^ basi acuta, FetioU subtus obtus^ oarinati^ semipoUicares. Flores 
a/6t, paniculati, Paniculse parva, aaillares. Pedunculi pubescentes. Calj* 
cis laciniae subroiunda, concawB. Petala ovali-oblonga, concava, peUuc^iom 
punctata^ margins tenuissim^ dliata, 

1. P. punctata, Mol Chil. ed. 2. p. 287. 

• Galvezia punctata, Ruizet Pavon Syst. Veg. FU Peruv. et Chil, 1. p. 97* 
FL Peruv, torn. 4. ined. t. 344. 

Hab. lu Conceptionis Chili provinciS in stagnatis et ad rivulorum 
margines. Ruiz et Pavon q. Floret Octobri et NovembrL Ver- 
nacul^ Pitao. (V. s. sp. in Herb. Lamb.) 

Obs. Genus Calodendro Thunb, proximum, similiter folia opposita v. 
iema, atque habitu alioqui convenit. Folia inter manus contrita fragran- 
tissima. 

This genus clearly appertains to the Rutaceas. Its habit is 
entirely that of Calodendrum, The descriptions hitherto pub- 
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lisfaed of the genus are very imperfect, and it is hoped the 
sent will supply many of their defects, although we have still to 
regret the want of perfect seeds to complete our knowledge of 
its structure. The name apphed to the genus by Molina is here 
adopted, in preference to that of Ruiz and Pavon, as being con- 
siderably anterior to the latter, and there heing already anotlier 
Galvezia among ilie Scrophularlme. 



AITONIA, Li,m.fil. 

Sy,l. Linn. OCTANDRIA MONOGYNIA. 

Ord. Nat. RVTACKM, NabU. 






Calf* 4-fiiliu. Peiala 4, calycia ladniia altema. Slamina 8, coriJtS la _ 
declinata : Jilamtnla glnbra, basi dilatata, conoata : anlhera incuiabeilteB, 
linear^ baai aplcequ? obtusLt, bllocutares : laeulii parallelU, diitlnftis, 
raphe aDgustiasimu conneiia, lanintmlinaliter dehiscentibus i vahnJu car- 



Slglua Gliformis, declinatus, el&ber. Sliffma clavatiim, di.ico poriim de- 
preMuio. Capmta 4-alata, J.liKulariK : locvlU disponnia. Semiaa orbicu. 
lata, compressa: le>l& coriaceS, fused, extue lubercutatS, intfls pellicula 
lieriiisi[n& vestitS : albumen nullum. Embrj/o erectus : eolykdorua folia- 
CCK: radiciM his triplft bresiori, subconlcfl. Phmaila inconapicua ? 
Frutes (Capends) raiMmiavms, S-peJala. Folia alUrtia, tintan-lmtenlnta, in. 
Igfferrinia, p^htcid'i.punelala, eramulit nondita i:Bobitii plenaagtit fatciculala, 
Stipulee nulbs, Flores in ranmlit nondum erofitfu teminala, sMtarii, pedun- 
' ■■ .-"-.. . . .■ .1 CapBula magna. 



1. A. Capensig, Linn. fit. Snppl. Fl. p. 303. 

Hob. Ad PraitiDntoriMiu Bqhk Spei in Karro descrto inter ripas flu- 
minis Gand et I.aag-Klou£ D. Nivai. "[). (V. t. c. ets.8p.iii 
Herb. Lamb.) 

M. de Jussieu has referred this genus to the MeliacetE, and 
in this opinion he has been followed by most subsequent wri- 
ters : it appears to nie, however, to approach much nearer 
to the Rutacere than to any other family ; and I am led to be- 
lieve, after a careful comparison of their several characters, that 
few will question the propriety of the place that is here assigned 
to it. The genus has been omitted by M. De CandoUe, in the 
pubhshed volumes of his invaluable Prodromus ; so it is pro- 
bable that distinguished botanist had not made up his mind 
with respect to its affinities. Notwithstanding the diiferenee in 
habit and the structure of their leaves, I am inclined to think 
that Mtonia and Mdiahthua may be included in the same na- 
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nral family, agreeing, as they apparently do, in the more essen- 
I tial parts of their structure ; nor do I think the presence or ab- 
I Bence of stipules alone sufficient to separate the XygopkyUetB 
[. fivm the Rttlacew, to whom they are otherwise so intimately al- 
[■lied. These appendages in some families are evidently of se-- 
[ oondary importance only. 

CITRONELLA. 

ViLLAa£siA, Riivt et Faam. FL Perav. non Prod, nec SysC eonaid, 
CiTEi, sp. Mai. 
Sj/sL Uim. PENTANDRIA MONOGYNIA. 
Ord. Nat. AQUIFOLIACE-E, Ad. de Juia. 
Calpx S-partitus. Fetala 6, calyds kciniis alterna, disco llneft etevatS (quad l 
filamenta alia iisdem attnuta 1) bicarinata aucta. Slamina S, petalin ala^ 1 
tenia: filamenla planiuaciila, f;labra, supra leviter canaLlculaU, infemi 
dilataU.1 arilhera Teniformea, bllocularc? : locuHs turgidU, disthictk, lon^' 
gitudinaDter dehisceatibue. PoUen granuloBum. Ounrium liberum, sub- 
biloculare: atrulis Bubsolitariis, pendulia. Slghit brevisamiua. Stigma 
ofaliqu^ capitatum, minute papiQuaum. Drupa montispermB. Albumta 
carnoBuio, Embrso minutus. Sadicuia aupera, gotjledonibua otbiculatia 
duplb Ifingior. 
Albor (Chilensla) procera, seiapervireaa, eomd frondorissimi, eorlict craativfctih, 
nigaxh Hamuli pubencenleg. Folia, n^tema, petiolata, elltplka, mwronata, ^ I 
vaidi ctniacea, glabra, viridia, siecitale leruginoga v. flavUantia, itipri hmida, 
n^tix opaca, paltidiora, margine caUaaa, integerrimn, tame rariia deabiU^ 
tpinuloia, baii ntundata ; in arbore J uveni amjato, margine cf^ioii dentaie- 
i/riiuua, undviala. Flores fam, alM, eapilali. Cttpilula ionjri^ ptdanci*t 
biCa, ajn communi elangalo, puiescenii, TacemoaO'pameulala, lermiaaJia. Ca- 
lyci» lacinue xi^iroltmdis, meialiraitacea, eoncava, oiiialcr, mftoattoae »nAri> 
cola, Petala stooaJo-DUpn^ a, eonaiva, margine lenuuninU termlaia. Drupa 
pama, I^uri uobilis magnUudine. 
1. C. mucronata. 

TiUaresia inucrDtiata, Ruix et Pavm FL Perw. et ChU. 3. p. 9. t. iSl. 

f. 6. Ad. de Juas. in Akti. del Scien. Nat. 26. p. 14. t. 3. £ S. 
Citrus cbilensia, Mot. Chil ed. 2. p. 293. 

iTiii. In CbUi sylvis. Molina, Bvis et Pamn, Cuming. Yi. Indlgenit GmWU 
patasua it. Guilliii ; Hiapanit remaculs NoruijiUB. (V. s. sp. in HerU 

The species on which ViUaresia was originally founded by 
the authors of the Flora Peruviana, namely V. emarginala, 
evidently belonging to a very diiferent genusj apparently akin 
to Celastrus, from which it appears to be principally distin- 
guished by the hivalvular dehiscence of its capsule, has ren- 
dered another generic appellation necessary for their V. mvcro- 
nata ; I have, therefore, proposed to call it CitroneUa, being a 

version of its Spanish name in Chili. The genus I consider to j 

^ be nearly related to Cassine. Ruiz and Favon state their Fit ^^| 
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IcMresia emarginata to be a shrub about two yards high, and a 
native of Pillao in Peru ; and the descriptions of the plant in 
their Prodronius and Systema shew it to belong to a very dif- 
ferent genus from the one subsequently adopted by them ih 
the thirdnrolume of their Flora. The specimens and drawing 
of the former were doubtless lost in the shipwreck of the San 
Pedro de Alcantara. Among a small collection from South 
America, I have seen specimens of a plant, which may even- 
tually prove to be a congener of ViUaresia emarginata, 

MALESHERBIA. 

I have to add the following description of another new spe«, 
cies to this interesting genus, for samples of which I am in- 
debted to my enterprising friend Mr BoUaert, who collected 
them in Southern Peru. The flowers of this new species are pink, 
and the root is apparently annual. It is readily distinguished 
from all those hitherto described by its almost piiinate leaves. 

7* M. tenuifolia, foliis subpinnatis : segmentis linearibus, perianthiis tu- 
bulosiS) coron^ inciso-lobatlL 

Hah, In Peruviae provincifi australiori Tarapacensi ad Huataconda. 
D. BoUaert Q Floret Februario. Vulgo Agi de Zorra, i. e. Cap- 
sicum Alopecis. (V. s. sp. in Herb. Lamb.) 

Herha annua, pube subtilissim^l, prsesertim in statu juvenili canescens. Cau- 
les erecti, o-amosi, teretes, palmares, vix pennam corvinam crassiiie ad- 
aequantes. Hamuli axillares, uniflori, subfastigiati. Folia alterna, pro- 
f unde pinnatifida, fere omnino pinnata, uncialia : segmentis lineari-angus- 
tissimis, obtusis, integerrimis, canaliculatis. Pedunculi brevissimi, apice 
geniculati. Perianthium tubulosum, sesquiunciale, rubicundum, minute 
puberulum : tubics 10-nervius : limbo lO-partito : segmentis 5 exterioribus 
elliptico-oblongis, obtuse mucronulatis, 5-nerviis (nervis ramosis, alter- 
nis 2 subsimplicibus, vix ultra medium manifestis) ; 5 interioribus peta- 
loideis, ovalibus, obtusis, trinerviis (nervis ramosis), basi pariim angus- 
tatis. Corona simplex, tenuissime membranacea, limbo brevior, roargine 
inciso-lobata, eroslque dentata. Stamina 5 : JUamenta compressa, glabra : 
anthercB incumbentes, lineari-oblongse, biloculares : loculis parallelis, lon- 
gitudinaliter dehiscentibus. Stpli 3, laterales, longissimi, filiformes 
glabri, arcuato-patentes. Stigmata simplicia, obLusa. Capsula trigona, 
poUicaris : valvis lanceolatis, acutis, ultra limbum periantbii prominulis* 
Semina plura, ovoidea, gilv^a, sulcis plurimis notata. 
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Observations upon the Structure and Development of the Infv^ 
soria. By Dr Rudolph Wagnee of Erlangen. 

X HS following observations were made in the summer of 1831, 
and I have to regret that the microscope which was employed 
cannot be compared with that by means of which Professor 
Ehrenberg of Berlin was enabled to make his masterly researches 
into this department of nature. The instrument employed was 
good, but of the old construction. The object-lenses were ma- 
nufactured by Utzschneider and Frauenhofer; and, although 
their defining power was excellent, they did not magnify more 
than from forty-eight to sixty diameters. 

I. Development of the Hydatina Senta *. 

The Hydathm Senta is not unfrequently found in the neigh- 
bourhood of Erlangen, in pools and marshes, the surface of 
which is covered with duck- weed, but it is not common in these 
situations, being more frequently obtained by keeping water 
enclosed in covered glasses in the house for some days after the 
successive production and disappearance of other infusorial 
forms. This was the case with a natural infusion in which I de- 
tected, on the 3d November, a tolerable number of the Hydatina. 
These were of all sizes ; some were visible to the naked eye, 
but still more distinctly with a common pocket lens. Some of 
the animals swam about in the water, but the greater number 
attached themselves by their posterior extremity to the walls of 
the vessel and vibrated freely the anterior part of their bodies, 
in all directions, in the fluid. On the sides of the glass, and 
still more abundantly towards the surface of the water, was a 
brownish pulverulent mass, interspersed with small globular 
greenish grains, — the dead bodies of the Eugiena viridis, Ehren- 
berg. When a portion of this mass was placed under the field 
of the microscope, I observed a number of darker coloured and 
more distinctly defined oval or rounded bodies, which I imme- 
diately recognised to be ova, and there was visible besides a 
number of empty sacks, split up the middle, which had evi- 
dently been the envelopes of former ova. On the following 

* Figures illustrative of the external form and internal structure of the 
Hffdatina senta are given in PL IV. of the ptecedm^ N<i\\XTaa <3?l >Ottia ^wxtm^ 
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day, the 4th November, the Dumber of the animalcules bad 
creased, as weJl as that of the empty sacks adhering to tlie Bides 
of the glass. A number of new eggs had also been laid, nbicfa 
were chiefly collected towards the surface of the water. A glass 
with a magnifying power of three, distinclly shewed, in the 
grown animals, a nearly ripe ovum ; others were destitute of the 
round dark point beside the intestinal canal ; these had probably 
a short time before evacuated their ova. Besides the Hydatimi, 
there were many still smaller infusoria, which swam about with 
much vigour, and appeared, under the microscope, like the 
Vorticella larva, MuUer; iheir eggs seemed to be much smaller 
and more spherical, interspersed among the larger ova. On the 
5th November, still more egga had been laid, and new animals 
excluded ; the numbers of the Vorticella larva had muth dimi- 
nished. On the 6th, many more animals seemed to have been 
excluded, but no new eggs had been laid. The Vort. larva had 
almost entirely disappeared from the infusion. On the 8th, the 
number of animalcules remaining was comparatively small. It 
continued nearly stationary to the 11th, on which day no new 
eggs were found on the sides of the vessel, although the dark 
spot (ovarium) beside the intestinal canal, was very distinct. 
On the 20th November very few individuals remained, and no 
new e^s bad been hud. 

With regard to the size of the animal, my observations are 
not quite in accordance with those of Ehrenberg. In his table, 
he states it at fram J'^to ^"'. I usually found them larger; 
the largest individuals were very commonly J'", some almost 
J'", more exactly j'ji'"- The ova could be detected with the 
naked eye, when the glass was held up tu the light, like small 
dark points adhering to its sides ; and my eye is capable of dis- 
tinguishing objects of the size of j','", when close to the eye, 
and in active motion like the infusoria. With a lens magnify- 
ing three times, the eggs appeared like small disks, and the 
empty sacks could be distinctly perceived adhering to the sides 
of the glass. Under the microscope, their sizes varied from 
u'", without, however, their magnitude appearing to 
depend upon their internal development ; for I found ripe em- 
bryos both in the small and large ova. Their form was gene- 
rally oval, approaching more or less to a circle. Their colour 
was often dark, yelJowish-brown, and opaque ■, wrtfte ■ware \iar. 
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" tially of a lighter colour, particularly at the margins ; others 
throughout of a lighter colour. No trace of motion was obser- 
vable in the dark ones, while in the latter the embryo oftea 
made vigorous movements, and the ciliie were seen distinctly 
▼ibrating in the interior of the egg. The former were therefore 
evidently the least developed ova. We may therefore perhaps^ 
form the following scale of their development : 

1. The dark opaque ova I reckon the most unripe; they 
vary in size, and are more or less elongated. When pressed 
between plates of mica, the granular homogeneous -looking sub- 
Btance in the interior is discharged (the yolk), and the empty 
transparent envelope remains (the chorion). I could never ob- 
lerve any thing more than this granular substance, and its coi^ 
tuning membrane. I could never detect a second coat, the 
amnion of Ehrenberg. The chorion had a remarkable ap- 
pearance, being beset with short, fine, dense hairs, resembling 
the closest fur. This hairy covering is very apt to escape no- 
tice. I did not observe it at first ; but, after having once seen 
H) I found it present in every case. This villous covering, 
l^ch reminds us so closely of the chorion of the higher ani- 
mals, is most distinct in unbroken opaque ova. It is, however, 
visible, though much less distinctly, when their contents are dis- 
charged. This structure is the more interesting, as Meyer in. 
forms us (Okens Isis, 1828, p. 1S25), that the envelope of the 
egg (chorion) of the Alfyonella is beset with cillte. Grant 
found it on the ova of the sponge, and Carus views it as the 
nucleus of the respiratory vessels or gills of the chorion. 

2. An egg has sometimes an opaque nucleus and border, 
when the rest of the granular mass is transparent. This also 
was beset with hairs. I am not sure whether this is the second 
stage of the development or a dead ovum. 

3. The ova of this stage are much more transparent, filled 
with a brownish -yellow, granular substance (yolk) ; some spots 
are darker, and resemble turbid flocci in the midst of the ovum. 
Some organization is discernible in the interior, but there is no 
distinct separation of organs. Some resemblance seems to exist 
to the embryo of the common leech, where the first change per- 
ceptible in the globular ovum is the formation of cells and vfr 
sides. 



I 



i 



248 Dr Wagner mt the Structure ami 

4. The nearly ripe eggs are the most tranaparent, particularly 
on their margin. The embryo is often perfectly formed, quite 
transparent, and the cilia; are in active motion in the interior of 
the egg. The head of the animal, on the rotatory organ, is 
generally turned towards one or other of the ends of the oval 
eggs. Frequently the emhryo turns quite round in the egg, !iy 
means of a sudden motion bringing its rotatory organ to the 
opposite cstremity. I gently pressed several of the ova between 
plates of mica, and was fortunate enough to split the envelope, 
so that the embryo started out ; it was commonly very much 
contracted, the tail drawn in, so that 1 imagine the embryo does 
not He curved on itself, but contracted ; but I may be demved 
in this as in other cases. I thought that I observed a turned 
posture. The teeth and the mouth seemed to be the first 
formed ; for, on one occasion, I pressed out of the egg a fetus 
which had not yet begun to vibrate its cilise, but in whom these 
organs, as well as the bifurcated tail, were quite distinct. In 
those who had begun to move their rotatory organ in the egg, 
I recognised, in addition, the perfectly formed colourless intes- 
tine and the ovary. Twice I saw the eyclusion of the embryo. 
The shell split transversely, and the animal immediately prt>- 
truded its rotatory organ, and in about a miuute slowly extri- 
cated itself from the egg, extended itself at full length, and be- 
gan to swim slowly forwards. All its parts were perfectly 
formed ; it was quite transparent, and was only at first a httle 
curved. But the intestine was constantly quite colourless. The 
largest was about |"' long. The remnant of the envelope of 
the egg was transparent and fissured in difl'erent directions. 

The development of the ova in the ovarium was another sub- 
ject of my observations. Even in animals just excluded from 
the egg, I could observe the individual ova in their interior. By 
slight pressure of the animalcule between plates of mica, the ova- 
rium, as well as the Intestine, was rendered very distinct, and 
by attentive inspection, there could be detected seven very small 
oval ovules, which had a black spot in their middle, which I 
reckon their yolk. Similar ovules were perceptible in an ani- 
malcule about V" long, which having already eat, had its in- 
testine of a greenish colour. In a grown animalcule of J"', in 
which the intestine was quite filleil with dead Evglenir, I saw 
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ihe ovary to contain nine eggs, of different degrees of ripeness 
■as well as size The smaller had a distinctly granular intL'rior, 
and a dark point in the centre, the larger were quite opake. 
The animal evacuated the contents of its intestine by an aaus, 
and also excluded the ova by means of the cloaca and the same 
opening. During this operation I observed the distinct con- 
traction uf the vesicular organ seated below the organs of gene- 
L'Kation, and which Ehrenberg views as the muscvliis ejaculator 
seminis. The small ova escaped most easily, the- larger were a 
flomewbat longer lime of making their exit, and usually broke 
during the passage, and evacuated their granuhu" contents. If 
the uterus was distinctly two-horned, as in Ehrenberg's figure, 
each horn contained four eggs, the lowest one was the largest 
(jg'"), most transparent at the edges, and with the dark granu- 
lar mass still in the interior. The three uppermost eggs were 
commonly oval, and liad also a central darker nucleus. The 
ovarium tlius contained simultaneously ova in very different 
stages of development. 

Much similarity will be found to exist between these frag- 
nrents of a history of the development of a Hydatina and the 
tables which Carua has given of the Lacimilaria Jluviaiili*. 
Here the egg is formed of a chorion and an albuminous mass 
(yolk), whicli forms the embryo. 'I'he rotatory organ here also 
moves in the egg, from which Carus concludes this oscillation 
to be the respiratory act, which thus takes place in the fetus be- 
fore any nutrition can be conceived to lake place by the moutb. 
1 am also disposed to adopt the same view of the rotatory organ 
being the apparatus for respiration, but its complete establish- 
ment would require some connection to be traced between the 
respiratory and the circulatory systems, and a more complete 
demonstration of the existence of the latter than we as yet pos- 
sess. Something similar seems to occur in the embryos of the 
leech, which, according to Weber, move about and swallow al- 
buminous matter. 

II. Eggs of the VoTlkella larva, Midi. 

I have already mentioned that there existed cote mporaneou sly 

with the Hydatina tenia in the water, a smaller animal, which 

exactly agreed with the Vortkella larva, as figj.r«d \» 'cW Eai-- 
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cyclopedk Met/iodiqite, PI. SI, Fig. 9- The anima}, inclui 
its tail, was ,','" luog, and exhibited in its interior a distinct im 
testine and ovarium. Id the midst of the cgga of the hydatina 
there were now a number of smaller, rounder, more Iransparent 
bodies, but also filled with the granular mass Precisely mea- 
sured, they were about j'^"', and in some I could perceive the 
motions of the embryo. I never saw the act of exclusion, but 
have no hesitation in setting down these bodies as the eggs of 
the Vm-t. larva. 

III. Inleslirw, and ErperimenU on Nulriliiin with Carmine in 
other Infusoria. 

Feeding by means of a solution of carmine, completely 
ceeded with inc in the larger Infusoria. In the smaller, such 
as the Monads, Ct/clidium giaucoma. Sic. Sic. I could not re- 
peat Ehrenberg's experiments, as I had not the means of em- 
ploying sufficient magnifying powers, although the animals them- 
selves, even tlie little Vibrio aceti were quite distinct under my 
microscope. In the Paramecium, Trachelius, Kerana, Euplcea 
and Vorticella, however, with a power of 50-60, their filling 
with red colouring matter was tjuite apparent. Ehrenberg re- 
commends for this purpose the pedunculated Vorticellft^ ; but I 
could never succeed with them so well as with some of the 
others, probably because I never found the Vort. convaUaria so 
Urge as Ehrenberg mentions in his table (g'l'"). I seldom found 
them to exceed j'o"', but here without feeding, I could distinctly 
see the stomachs like round vesicles, and when filled with car- 
mine I counted fourteen. In the Euplaa I counted twenty red 
points filled with carmine. But the experiment succeeded in 
the most beautiful and perfect manner with a Paramtecium, 
probably the chrysalis, which, on one occasion, I found of un- 
usual size, from J'" to ^'h' • T^*^ red-coloured sacks were 
quite apparent with a power of Si, and very diiitinct wiih one 
of 48. The animalcule itself can easily be seen with the naked 
eye. When the intestine is once filled, it remains for several 
days equally distinct, ^I therefore recommend this infusory ani- 
mal to any one who is desirous of examining their structure, 
and of exhibiting it distinctly to others. 

Just as little as Ehrenberg could I ever succeed in inducing 
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the green-coloured infusoria to swallow colouring matter. Iri 
Euglena viridia, Ehr, {Cercaria viridla, Miill), I recog* 
■used distinctly the red eyes, but could never detect any othef ] 
l«d point, however long it was left in the solution of carmines •! 
The remarkable Vortkella versalilis or Oplcjydium versat. Ehrt ■ I 
could never either he induced to take the colouring matter- I I 
found this species in great numbers towards the end of OctobePf -j 
ferming gelatinous balls of an inch and a half in diameter;') 
they were best adapted for experiment, when their size was abound 
id"'- This wonderful animal is of a beautiful green colourj. 
paler, and more transparent near the edges: their interior eanX 
Hsts of a granular matter, or of small round vesicles (?) 

IV. On the Change of Form, and the Successiom of Injusoria in , I 
Injusioni. - J 

It appears very probable, from the observations of Ehrenberg; I 
that the genus Monas, and several of the allied genera, are not 
distinct animal forms, but merely the young state of the KolpO' I 
da, Parameccia, &c., which are unable to reach maturity with' j 
oat a division like the Rhisovtorpha and Bysms among thtf 1 
Fun^. This idea has been subsequently adopted by Dr Esch- 
weiler. I have myself no continued observations on the primiJ 
tive generation of the Infusoria, but for several summers tbtf . 
appearance mentioned by Eschweiler * has appeared lo me very 
remarkable. I have seen monads and other small infusoria ap- 
pear in infusions which disappeared in a few days, and gave 
place to other genera. Thus the water above mentioned m 
containing the Hydatina, on the seoond day after being taken 
from the pool, formed a green crust on its surface, particularly 
near the margin of the glass in which it was kept- When I 
examined this green mass with the microscope on the 23d Oct» 
ber, it swarmed with the Euglena viridis and Enchelys pidvis- 
Ctdua, which swam about with much activity. Some of the first 
species were seen in the act of expiring, and others quite dead; 
During this curious phenomenon the elongated form of the aidt 
Dials was changed into a globular. They died in whole masset^ i 
particularly near the margin of the vessel ; the green crust theU I 
forming the so-called Priestley's matter, although il may arirf 1 
• Iflis. 1831, Heft. Iv. f *W- 
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as well from other green iDfusoria. Another aQimalcule S 
ia considerable quantity was the Volvox ^bator of difTerent 
sizes. 0[i the S7lh October the green mass of dead infusoria 
was still present, and formed a pulverulent layer on the side of 
the glass turned towards the light. On the surface there was a 
pellicle which exhibited numbers of the Keroiie pusiulata of j"' 
in size. Some had a transverse fissure, as figured by Bhren- 
berg ; and there were a few examples of Vorticella larva, Mid- 
ler. On the 3d November, not only the Euglena, but also 
the Kerone pustulaia, had entirely disappeared. A new set of 
organisms had sprung up ; the dead Eii^encE still retained their 
green colour and rounded form, and lay on the sides of the 
glass; many of the green masses, however, had become brown 
and yellow, and had aggregated together. Here and there I saw 
a ParamcEcium, and more commonly the Vorticelia larva, the 
interior of which was filled with dead Eugleiuc. There were 
aJso a few of the Hydatina senta. The Vorticella larva gra- 
dually disappeared as the Ht/dalina increased ; and the latter at 
last vanished, so that, on the 10th November, the water was 
quite destitute of infusoria. Similar successions, though not in 
the particular order of tliJs example, I have seen on different 
occasions. At other times I have observed several infusoria co- 
temporaneously fxisting together, as the Monas, Vorticella, 
T'raclieliua, Kulpoda, Kerone, PaTameecium, all of which disap- 
peared at once. Certainly these transient swarms of living be- 
ings within the compass of a single glass, is an object of very 
great interest. We are quite ignorant of its cause. At first 
sight it might seem to favour the idea of the generatio equivoca, 
but my belief in this hypothesis has been pretty well shaken by 
Ehrenberg's numerous observations, as well as by the few which 
I have been able to institute in the course of a single summer. 
Nowhere in nature do we see any animal arrive at once at its 
perfect state ; there is always a sort of dormant state previous 
to their properly independent existence. The invisible ani- 
mating power of the Creator every where in animated nature at- 
taches itself to the state of die egg, and at this state of existence 
more especially, does he seem to breathe into living beings the 
breath of life. The dormant state of the ovum seems to bo the 
transition from ihc empire of mind to that of matter. The old 
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maxim *^ Omne vivum ex ovo,'' is for me, as well as Ehren- 
berg, equally binding upon the infusorial tribes. I certainly 
think it very possible that there may be a generatio equivoca of 
eggs, but not of perfect animals ; but our data are as yet quite 
insufficient for the demonstration of the question. 

^ 

# 

, V. On the supposed Connection between the Vegetable and Animall 
.. Kingdoms. 



It is very commonly an admitted fact, that vegetables and 
animals touch one another in their lower degrees — that they even 
pass into each other, — that not only in one genus do we find 
both animals and plants, therefore species from the two king- 
doms of nature which can be separated by no generic distinc- 
tion, but that even a plant often produces an animal which, du- 
ring its growth, again changes into a plant. I must admit that 
these notions were once very attractive to me ; that the globules 
of the blood were simple monads, which were formed from the 
.living animal matter, like the infusoria from dead animal mat- 
ter ; that the Ectosperma produced monads which disappeared 
after the short life of an hour, and grew up to Confervae. I 
not merely believed this myself, but have publicly taught it as 
.an acknowledged fact, till I took the microscope in my hand and 
experimented for myself. I have now perhaps fallen into the 
other extreme ; for, certainly, I have never succeeded in obser- 
ving the separation of the globules of the blood from the paren- 
chyma, although I do not pretend to deny its possibility ; nor 
• have 1 at any time seen how animals change into plants ; and, 
notwithstanding Spallanzani'^s often repeated experiments, doubt 
very much of the resurrection of Furcularia after having been 
dried up for more than a year. When Treviranus, Bory St 
Vincent, and others, have seen globules issue from the tubes of 
the Confervae and swim freely about like infusory animalcules ; 
when Edwards has seen Confervae again spring from these 
globules after settling ; when Unger and others have seen ac- 
tive globules, which he calls Monads, issue from the Ectosper- 
ma clavata ; I do not doubt the fact of globules having issued 
from these cryptogamic plants, which sprung about in difierent 
directions : these motions seem voluntary, therefore they are ani- 
mals; they are very small and round, therefore they are mo- 
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nads. Here, thertrure, a moving globule and a monad a 
sidered as ideniically the same. In order, however, to establisTi 
this, they Bhould have been seen to take in colouring matter, 
and to ciinlain internal cavities, which Ehrcnberg has done with 
regard to all the U"ue monads. Ingenhous, Treviranus, Homs- 
chuch and Necs Von Esenbeck, if I mistake not, have said that 
the Priestley's matter consists of dead infusoria, and that from 
this congealed vegetable mass, as it is called, Conferva, Ulv», 
TremelltK, nay even the Hypnum riparia, have all been formed. 
Here I do not doubt the fact; times without number have I seen 
the Priestley's matter take its origin from green infusoria, such 
as the Ettglena viridia, and the green pellicle in pools and in- 
fusions very generally consists of the dead bodies of infusoria, 
but never have I seen plants formed from this green matter; 
it continued long fresh, and became afterwards yellow, brown, 
run together, and fell to the bottom. When Conferva; grew 
in the infusion, or in the midst of these masses, there was never 
a transition between the dead infusoria and the living plants. 
Whether these plants arose from the spontaneous development 
of globules, or from the presence of infinitely small seeds in the 
water when drawn, I will not pretend to determine. Still less 
can I believe in the observations of Wiegmann, that the En- 
tomoatraci, Cypris and Cyclops are generated in putrid water 
from Priestley's matter, and after their death are changed into 
confervse. He even asserts that he has seen confervse springing 
out of the feet and antenna. It is very possible that these ani- 
mals have arisen on conferva?, but notyrom tliem. 

VI. Structure of the Cercaria. 
The exact observations and inimitable drawings wliich have 
been given of the Cercarias by Nitsch, must be known to every 
one who has occupied himself with researches into the infusoria. 
Subsequently Baer has made some highly important observa- 
tions on their formation, afier Bojanus had called our attention 
to the subject. During last summer I had an opportunity of 
observing the living Cercariie in some water which had been 
drawn from a pool for the purpose of examining the infusoria) 
and which had been at rest in a glass. It contained also 
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K|||Ianorbeei, and as I think the PI. carinatus. On examiuing tb» m 

Blrater in a few days, I observed with ihe naked eye some very, fl 

Kictive animalcules, which I inirnediately recognised as cercarisa. I 

W)fy their v^ry rapid motions. Tlieir numbers increased on the; I 

W following days. My observations were afttrwards interrupted. I 

t'Qn doser examination the animal appeared to be the Cercaria I 

m£emna, Muller (Encyclop. Method. PJ. 8. fig. 8. 12.), a special I 

V which] as Nitsch supposes, is probably identical with the Cercaria^ I 

K' major (Beytr. zur Infusoricnkunde, Tab. ii. fig. 1-8.), for it re* I 

I pembles it exactly ; only I could detect none of the fine hairs on I 

I ^e tail, which, however, only appeared to Nitsch with verjf, I 

I high powers, and with the field of vision half illuminated. X I 

I ^nployed a power of 48. For a long time I was quite dsi I 

■ lighted with the singular movements of these Cercarise, but { I 

r turned my attention principaUy to their internal structure, whicit I 

is not sufficiently known. . M 

The cercaria which I observed was about J'" in length. Tht J 

tail and the body were nearly of the same thickness ; the latt^ I 

was longitudinally striated. The substance of the animal was 

homogeneous, transparent, and of a milk-wliite colour. At 

the anterior extremity was the round extensile opening of the 

mouth, from which it appears to be surrounded with a wreath 

wliich was notched. This mouth is succeeded by a smaller 

yery distinct cesophagus, between which and the mouth the in. 

testinal canal seemed to be somewhat narrowed. I saw no 

trace of the forked organ noticed by both Nitsch and Baer ; nor 

was the course of the intestinal canal here marked by any dark 

spot, but it appeared to me merely to resemble a broad band 

extending from the mouth to the anus. The ovarta were very 

conspicuous, placed oo the two sides of the body. When the 

animal was moderately extended, they made several convolutions 

in the form of an S, from the two sides of the cesophagus to the 

cloaca. Tbe convolutions were less distinct when the animal 

s much extended. The hinder extremity was very short and 

broad, where the ovarta formed two irregular masses. Thar 



I texture appeared granular, and had a beautiful appearanc%.^^| 
their dark colour being contrasted with tbe transparency of tha^^l 
rest of the body. Their exit into the cloaca I could not diB<^^| 
tinguish. Their origin towards the anterior part of t.U« Wdif^^f 
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«M «lf<f ilhrtnrt by two ilark spciU. Nitsch took tliesc tpota 
(M ^««» wtuc^ they rfrtuinly are not, bul the origin (if not tbe 
«WV i^tM"! which, however, we have all aDalogy) of the 
tntUHk "hh'd arc here destitute of the granular tissue. The^ 
uvta ■ouMHJnitw (ivxtuiied a spiral, sometimes a forked or double 
rofltvJ. lunii. With regard to the organs of motion, the mouth 
M Wyr, mum nr lew eMenslle, and surrounded with a notched 
iW pktn nmrijin or nu); ; it is Ix'll-shaped, and is attached to the 
IwJv hv * nnmiw iwdieet. The tail has lateral indentations 
•mI limRlUKhiinl iiritf or fibres towards its middle. I am in- 
vUtwX tu ftu|»|Ni«e B union of transverse and longitudinal fibres, 
|(Ut> muiculur tiimui', fur I am convinced that these animals pos- 
iww (humIc* i{uitc nnalogous tu those of the higher animals, and 
KhivtitHTji hiiH demonstrated it with regard to the hydatina, 
Ut>w the mil i" lixetl to the body, 1 have not been able pre- 
tWlv l» di'ttrniinv, but it is probable that a sort of prolonga,- 
litin U IIxhI Into a notch in the hinder part of the trunk. 

'I'htw fi'W tiUiurviitioMB on the infusoria cannot be compared 

wdti th(>«? of Nit"ili, Haer, and Ehrenberg; they are only a 

fMwuKllI tu«iUiU the coinplelion of the history of this vast 

MWipkuU 'J" "iil'ire. In conclusion, I must add a word to ex- 

ijitlli whv I hrtve taken no notice of two recent observers of in- 

ft«rm ^'^.V **' Vincent and Muncke ; but so much do I value 

u U^>i^ "^ '*■ '''■ ^1""^'' ■''"** Schrank, that I owe it to truth 

jB^rt ll"" ' iM'"*i'l*"' 'he com muni cation a of the former as 

utM M ftw WBiifO. When Muncke says that h 



e has devoted 
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fiKir hours every day for three weeks to the ob- 
■h were liiid before the meeting of Naturalists at 
Clin only lament that a man of acknowledged re- 
iiiural philosopher has spent so much time use- 
,iiiT« with which he was quite unacquainted. It 
llnrv; f"' ■' is quite incomprehensible how any 
^iiioiduri'd as a naturalist of eminence, who dis- 
kU writi"B" "" '"Mcuracy, superficiality, and ignorance, 
W friahtfiil t" every one who examines closely liis 
I .. rMoliinir a 'rivoliiv of which his Histoire 

^l,,((r»«'mmci«' . nn example. 



I An Eitposition qf some of the Laws and Phenomena of Mao- 
I NBTic Indvctios, with original Illustrative Ex-perimentl. 
I By the Rev. William Scoeesby, F.R.S. Loud. & Edin., 
I Correspondent of the Institute of France, 8sc. &c. &c, Conv ' 
I municated by the Author, 

I A HE magnetic principle, like the electric, to which it is nearly 
sljied, is not a mere attribute of a particular class of bodies, 
but a principle or influence pervading, doubtless, the whole 
of the terrestrial creation. For it is not likely that such an 
influence has been ordained by Infinite Wisdom for the com- 
paratively minor purposes to which men are able to apply it ; 
but rather that it is an essential constituent in the economy of 
the globe, — and not of this globe only, but of the entire system, 
perhaps, of created nature. Wherever the exploring traveller 
has urged his way, there its influences have been marked ; 
wherever the adventurous mariner has traversed the ocean, there 
its agency has availed him ; wherever the laborious miner has 
penetrated the earth, there its energy has been found undi- 
minished ; and wherever the daring aeronaut has ascended into 
the atmosphere, thence its power has been extended. 

Though a universal agent, however, and a part of the consti- 
tution of our globe, it is chiefly in ferruginous bodies, and in 
bodies in a peculiar electric condition, where its phenomena be- 
come sensible, and its influences capable of being controlled. 
In ferruginous bodies, its strongest and most permanent energies 
are exhibited. ' 

In iron, the magnetic principle has evidently permanent re- 
sidence, — capable, indeed, of exerting external influences, but* 
not capable of being abstracted or increased. Each portion and ' 
description of iron has its own constant and unalterable quan- 
tity, abiding apparently in its individual particles, — the two 
qualities possessing northern and southern polarity existing in 
every panicle. The usual condition of the magnetisms is ge- 
nerally neutral, or neariy so, so that but a slight and imperfect- 
energy is naturally evinced. Yet the latent energies, especially' 
in the softest kinds of iron and steel, are readily developed by 
electric influence, or by the touch, or even 0\e wiete 'ywA.«.--^i33v.-- 

VOL. XIII, tJO. -XXTI.^CTOBEB. 1832. "i^ 
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lion of an active magnet. For though the natural quantity e 
inherent magnetism cannot be altered, yet an active and con- 
stant influence may be, and is, externally exerted, without in 
the smallest degree diminishing the original power of the ac- 
tuating magnet. That this is the case, a well known fact suffi- 
ciently proves, — that a magnet may elicit the magnetie condi- 
tion in ten thousand bars of steel, and yet retain its original 
strength perfectly unimpaired. And that the magnelisma re- 
side inalienably in their own particles of the metal, is equally 
evident from another familiar fact, — that if a bar in a magnetic 
condition be broken in the centre, so as to separate apparently 
the northern and southern polarities, each portion, instead of 
comprising one quality only, will be found to be a distinct mag- 
net, exhibiting, like the original mass, the two different ]>olari- 
tiea at the extremities. 

These general principles being premised, we are prepared C 
the consideration of the particular objects of this Essay. 

Chap. I. — Exposition of some of the Laws amd Phenoukna 
OF Magnetic Induction. 
iMoncTiON is that well known property of magnets, of pro- 
ducing in contiguous ferruginous substances the magnetic con- 
dition. It is not, however, strictly speaking, the communica- 
tion of any thing previously foreign to the ferruginous bodies, 
as nothing (as we have shewn) is abstracted from the inducing 
magnet, and nothing in reality infused into the iron thus mag- 
netized. Induced magnetism, therefore, may be defined, — tfie 
development of the latent magnetism in iroft or steel, by the 
juwtapoaition, of any substance in a magnetic condition. For 
this property is elicited not only by actual magnets, but by all 
electro-magnetic or thermo-magnetic arrangements. And the 
inductive effect is produced upon all substances capable of a 
magnetic condition, according to their respective susceptibility. 
The degrees of capacity of difl^erent ferruginous bodies for mag- 
netism by induction may be ranged, beginning with the least sus- 
ceptible, in the following order ; iron-ores, hard cast iron, hard 
cast steel, hard blistered steel, soft steel, common malleable iron, 
best Swedish iron, — the most susceptible of all being the softes^ 
and most ductile iron. Hence it is probable, that the ir 



and Phenotiiena ofMagtietic Induction. 
tile relalive capabilities of iron for induced inagnelism, may be J 
employed as a satisfactory test of quality in its several kinds, 

At sm^l distances from a powerful magnet the inductive 
energy is very striking, and productive of a number of well i 
known and interesting phenomena. Let a piece of sofi 
for instance, such as a common key, be placed near the extra 
niity of a bar-magnet, either in continuation of the same line or 
inclined to each other at any angle, provided either of the ex- 
tremities of the key and magnet are the parts nearest to each 
oihor, and the key so placed will instantly acquire such a mag- 
netic condition as to be able to support another smaller key or 
other portion of iron at either of its extremities. And though the 
magnet be placed beneath the tabic, or under a slab of marble 
or any other solid substance, the inductive influence will be pre- 
<asely the same, so as the distance and position of the masses 
are similar. 

But these phenomena, which have usually been observed onljD 
io circumstances of juxtaposition, may be satisfactorily exhibited' 
St con^derable distances, as shewn by the following expeiiment. 



A pair of very Hne bar-magnets, 3 feet in length, 2j inches 
in breadth, and ^th of an inch in thickness, being placed over 
each other, a quarter of an inch asunder, and with similar poles 
adjacent, were employed, with a view to their inductive effect»»,i 
at different distances, on the nearest end of a soft bar of squartil 
, 13| inches long, and 1 inch in thickness. In order that^^ 
the inductive influence might be separated from any magnetism 
of position derived from the earth, the iron bar was placed in 
the east and west magnetic line, and in a horizontal position ; 
fflid that the more delicate experiments might not be affected. 
by the magnetism acquired under the more powerful influence^ I 
the most distant and weakest inductions were first tried, and, 
each experiment verified by taking the mean power of each end 
of the bar alternately presented to the magnets. The iron bar 
thus situated (Plate II. Fig. I.) sustained by the extremity 
nearest to the magnets (when all the points of contact were p 
lished) the substances and weights, at the distances respectively4.j 
winexed to each, as gi?en in the first three columns of the fota 
lowing table : — 



es 

imity ^^1 
ively<^^^| 



Rev. Mr Scorcsby on some qfihe Laws 




■ta.i™q B«. .u.pmriBi 




^^^^ 


A piece of wire,... 
Foliahed nail, 


anim. 

as 

20 

37 
U2 

lai 

389 
1300 


locba. 
!5.5 

S1.0 

17.5 

n.5 

5.3 
Vi 

4.2 
!.5 


25.5 
21.0 

17.5 

10.tl 

7.0 
a. 
e.s 

5.3 















I 



p 



But liiese results, li' we consider the nature of the polaritii 
induced in the bar and tlie suspended substance in their rels* 
tion to each other, will be seen to be less than what might be 
obtained by simple induction at the respective distances. For, 
let the acting end of the magnets be the north pole, then the 
magnetism induced in the nearest end of the iron bar will 
the contrary, or southern polarity r but the tendency of th< 
magnets on the end of the nail, or other suspended substance, 
in contact with the bar, will be to produce also southern pola- 
rity, — because of this end of the najl, under the circumstances, 
being nearer to the magnets than the lower end ; consequently, 
the induced magnetisms of the parts of contact of the bar and 
nail, being, as far as derived from the magnet, of the same kiad, 
must have a tendency to diminish the action of the bar on tfafr^ 
nail. 

In order to compensate this defect in the results, anot 
series of experiments was made with the same apparatus, in 
which the iron bar, whilst kept in the same vertical plane, was 
raised on each trial so much above the level of the magnets,— 
namely, one half the length of each Guspended nail, — that the 
influence of the magnets upon the suspended body might be 
similar at both its extremities, and consiquentiy neutral. Un- 
der this arrangement (Plate II. Fig. 2.) the inductive powoy. 
as had been anticipated, was much greater, so that the diffs 
substances were now suspended according to the distances 
the lost column of the table. 
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Whilst these striking results were obtained by the action of 

the end of the bar nearest to the magnets, the influence at the 

distant end was but feeble — sustaining only nails of 20 grains, 

and 37 gr^ns, at the two last distances of the third column. 

In experiments merely illustrative of the power of induction, 
the arrangement of the last column of the table may be still 
farther improved by raising the bar so high that the lower ex- 
tremity of the suspended substance may be on the same hori- 
zontal level as the magnets. In this position the lower extre- 
mity of the nail being nearest to the magnets, becomes a south 
pole, with a north pole, by consequence, at the upper end, 
which, being attractable by the southern polarity induced in the 
bar, augments its suspensive power. And such was the increase 
obtained by experiment, that the nail of 482 grains was now 
suspended (by either end of the bar, when presented in succes- 
sion to the magnet), at the distance of nine inches, and the key 
at the distance of 7-2 inches, the interval between the bar and 
the magnets. 

Subsequent experiments were made with a flat iron bar, a 
quarter of an inch in thickness, but similar in all its other di- 
mensions and quality to the bar previously employed. The 
distances of suspension obtained by this bar, indicated a smaller 
quantity of inductive influence, corresponding pretty nearly with 
its proportion of surface. 

These, however, are but proximate results : the inductive ef- 
fect as measured by the deviations produced on the needle of a 
compass was therefore resorted to for a more satisfactory ratio. 

The apparatus employed in this investigation consisted of 
four similar bar-magnets, eacb 18J inches long, 1 inch broad, 
and 5th of an inch thick ; the square bar of soft iron used in the 
foregoing experiments, being of the same length and breadth as 
the magnets ; and a delicate compass of four inches diameter. 
The magnets were placed parallel to each other on a board, half 
an inch asunder, in order both that their combined influence 
might be employed for affording more decisive results, and that 
they might be presented at different distances from the bar in the 
same relative position and equality of magnetic power. The iron 
bar was placed in a horizontal position, in the first instance be- 
twixt the magnets and the compass, and in an east and west 
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magnetic direction, where, being in the plane of the magnetic 
equator, it was free from any disturbing influence from terres- 
trial magnetism. Tlia magnets were then placed at various 
successive distances in tlie line of the bar, according to the ar- 
rangement represented in PI. II. Fig. 3. Tlie distance of the 
bar from the compass, which throughout the scries of experi- 
ments was always precisely the same, was SJ inches, and the 
distance of the magnets from the bar was fir^t IS inches, and 
then at equal successive intervals, as far as four feet. The ob- 
ject of fixing upon intervals of 12 inches was, because that dis- 
tance was very nearly the Jbcal length of the magnets, or the 
length betwixt the two foci or centres of attraction in either half 
of the magnets, to which the whole of the varying magnetic in- 
fluences, in such segments, might be referred. The employ- 
ment of intervals, therefore, of focal lengths of the magnet and 
iron bar, was calculated to simplify the investigation, and to af- 
ford more satisfactory results. Though I had a motive for fix- 
ing upon the position given to the iron bar, the distance of" its 
focal point from the centre of the compass being about one-half 
of its foca! length ; yet, whilst its position was, on every trial, 
always the same, the particular distance was of little importance. 
In this position of the bar, the first situation of the magnets 
was (5,5 ■+ ^2l + \Z) = 31 inches from the centre of the com- 
pass ; the second 43 ; the third 55 ; and the fourth 67 inches. 
Placing now the magnets, in the general line, with their south 
poles directed towards the east, at the shortest interval, the bar not 
being yet placed intermediately, the power of the magnets alone, 
as determined by their action on the needle of the compass, was 
first observed, and found to be 27° 42'. The iron-bar, the mag- 
netism of which had been carefully neutralized, was then inter- 
posed in its assigned position (according to Fig. 3.), each end 
of the bar being alternately presented towards the compass, 
when the mean deviation, by a double set of careful observations, 
proved to be 38° S|'. The unassisted action of the magnets 
was then verified by another trial after the bar was removed, 
and found to be unaltered ; consequeiilly the increase of devia- 
tion of (38° 3{' — 2T 42') = 10° 21 i', indicated the proportion 
of action due to the magnetism induced, under the particular 
circumstances, into the bar of iron ; or rather, (being directly in- 
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duced into the end of the bar nearest to the magnets), tran^ 



I 



pitted consequentially to the opposite extremity. For although 
I there is a direct inductive action on the remote exttemity, it is 
L'tfae transmitted influence, it is to be observed, which predomi- 
l^iUteG. 

In a eimilar manner, the relative eflects of induction were a£- J 
' terwards determined, at the several intervals of two, three, anc^ j 
four feet between the magnets and the bar. The results were ] 
as follow : — 
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^ Now, since a magnetic force or forces of variable intensity, 
^ting upon a compass needle in a direction at right angles to | 
■terrestria] magnetism (as in the foregoing experiment), will pro- j 
duce deviations the tangents of which will be proportional to 
|he actual intensities ; the tangents of the angles of deviation, as 
j^ve determined, will aflbrd a measure of the relative forces 
JActing upon the needle in the several positions of the magnets 
.jUid iron-bar ; whilst the differences of the tangents of deviations 
will indicate the quantity and proportion of magnetism induced 
and developed in the end nearest t/ie compass, at tlie several dis- 
tances of one, two, three, and four feet. Were the magnetism 
induced upon one end of a soft iron-bar exhibited, as if by a 
perfect conductor, to the other end, then would these differences 
exhibit the actual effects of induction ; and the law of induction, 
as to distance, might be experimentally determined. But this, 
as will hereafter be shewn, appears not to be the case. There- 
fore the differences indicative of the actual induction at the 
mote end of the bar are probably not proportional to the rela- 
II ^vc forces known to be acting upon the end nearest to the ma^ 
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nets. Still, however, the differences of the tangents in the pre- 
ceding table afford a ratio not very incongruous with the known 
law of' magnetic influence as to distance. Calling the nearest 
difference (25780), indicative of the quantity of induced magne- 
tism 100, then the other differences afford a ratio of 25.2, 11.5, 
and 7-1), which, expressed fractionally, are very nearly 1, Jth, 
Jth, and ,*f th, exhibiting the proportion of induced magnetism 
at the several distances of 1, 2, 3, and 4 lengths. 

Whilst the foregoing experiment affords an indication of the 
relative force of magnetic induction at different distances, ap- 
proximating the known law of direct attraction and repulsion, In 
which the forces are inversely proportional to the squares of the 
distance ; it likewise shows the facility with which the magnetic 
energy induced at one endof a bar of soft iron is conveyed to the 
other. There was nothing in the experiment, however, which 
could afford any data for ascertaining whether the transmission 
of the magnetic energy from end to end of the bar was perfect ; 
or, if not, what proportion of resistance there might be in a bar 
of soft iron to the free communication of induced magnetism to 
the remote end of the bar. 

With the view of obtaining information on this point, I pro- 
ceeded to vary the experiment, by ascertaining the deviations 
produced by the same end of the iron-liar as that on which the 
influence of the magnets was immediately acting; and this was 
accomplished by the following arrangement. 

With the four magnets placed on a tray, exactly as in the 
former series of experiments, their inductive influence on the bar 
of soft iron was now examined, when arranged after the manner 
represented in Fig. 4. 

The compass, in this case, being betwixt the magnets and the 
iron, was placed, as in the former experiment, at the distance of 
Sj inches from the bar ; and the intervals were now measured 
across the compass, and noted at 1, S, 3, and 4 feet, as before. 
Under this arrangement, the south poles of the magnets being 
presented towards the compass, caused the deviation of its north 
pole, as before, to be towards the west ; and this deviation, on 
the application of the iron-bar, was augmented, because the 
nearer end of the bar becoming a north pole by i&duction, as- 
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[•lasted by its repulsive action, the westerly deviation of the norths I 
I «iid of the needle. 

Successive trials werethen made on the unaided action of the j 
r magnets on the compass at the respective distances, aa well as of | 
I the increase produced by the mean action of the different ends 
I of the iron-bar. The results are here exhibited. 
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Now, ihe comparative forces, as represented by the difference I 
of tangents, of the magnetism induced into the iron-bar, under | 
the two conditions of direci induction on the nearest end, and [ 
of devel(/pcd induction on the end most remote from the ma^ I 
nets, were as follows : — 
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71697 
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■ The great difference of the results of the first lengtli betwixt the 
ries of exjieriments un the direct induction on the natiest end of the bar, I 
requires explanation. It mayarise from twn causes, the difficulty of placiiigj 
the magnets when there were four in numher, to act squall jr andtangentiolljr'l 
le magnet, when the distance between the tray of magnets and the 1 
was so small, and the importance of the amallest error of ohservatiooj 
when the tonfjents of deviation are so great. The first cause, howevc^ I 
being considered as the principal one, the first experiment of the aecond^l 
B was made in a difierent manner, by arranging the magnets in a veTtl>'| 
^ cal parallel series, so as to concentrate their action more strictly intc 
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Hence it appears that the direct inductioD is Tastly grealei- 
than the influence uonimunicatctl tu the remote end of the bar, 
being nearly iive-sixths greater at the fourth length, about twice 
as great at the third length, about llirice as great at the second 
length, and about quadruple at the fourth length. 

The relative force of the inductive influence under the first 
arrangement, — that is, as developed at the farthest end of the 
bar, has been shown to be ia the ratio of 1, ^th, ^th, ,'jth, 
nearly, at the respective distances of 1, 2, 3 and 4 focal lengths 
of the bar and magnet. But, under the latter arrangement, in 
which the magnedsm is directly induced on the same end of the 
bar as that whose attractive energy is measured, a different ratio 
is obtained. Taking the first tangent-difference of the first 
series at 100, the relative energy of induction at the other dis- 
tances successively become as 29.0, 8,6 and 4,5, which, expressed 
fractionally, exhibit this series, in which the first U unity, {, ' S, 
i'b) 11 nearly. But, calling the first tangent of the second series 
(110104) 100, the ratio becomes 100, 20, 5.3, or, fractionally, 
as 4, J, b'd nearly. 

These results, exhibiting such considerable difFerences, may 
be considered perhaps rather as perplexing than satisfactory. 
They might seem to intimate, that, where the law of attraction 
is so simple, the experiments not according with this law must 
be erroneous. But simple as the law as to a single, separate 
attraction is, the estimation of the variety of influences which 
come into account, in these investigations, is far from being so 
easy as at first sight it may appear. For, whilst the power of 
the nearest pole tends lo develope in the nearer end of the iron- 
bar a magnetism contrary to its own, the tendency of the re- 
motest pole of the magnet, being of a contrary polarity, is, in 
the inverse proportion of the square of its distance, to alter the 
magnetism developed by the other pole. But this is not all. 
For each of the poles of the magnet have, at the same time, 
their direct influence, however diminished in energy by increase 
of distance, upon tlie remote end of the bar, which influence is 

east and west line of the compass. Stitl, however, the smalleBt error of ob- 
servation or poBition, where the angle ia ao great, necessarily produces very 
considerable differencea in the taiifjents, ao as to render the observation of 
the nearest pusitiun unsatlslactory. 
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necessarily transmitted in motiill cation of the direct action q{9 
the magnet on the nearest extremity of the bar, Tliese diffit-J 
rent forces, indeed, Ta&y he easily calculated, but the manner ifi I 
vhich they act reciprocally under the different arrangemeiits ^M 
mains to be determined. , M 

Notwithstanding what has now been stated, the results derivedl 
from the foregoing experiments may be considered, perhaps asfl 
«o far satisfactory, as affording a comparison of the quantity of^ 
magnetism directly induced upon the nearer end of a bar, and I 
of that developed at the remote extremity, and indicating sls^l 
the proportion of resistance in the iron itself tuthe perfect tranvkl 
mission of the inductive energy from end to end. [ I 

Another mode of experimenting, however, which subaequentljr ■ 
occurred to me, is much more practical, satisfactory and useful, 1 
affording, by direct experiment, the actual quantity of magne- ^ 
tism induced into any iron or steel biir or bars of different ca- 
pacity, in reference to the energy of the inducing magnet itself, 
together with the exact proportion of influence produced on eacli 
Bt any given distance. J 

The arrangement, in this case, which was peculiarly simplSf I 
required only this adaptation, that the bars of iron or steel used 1 
for trying the quantity of induction should be of the same 
length, or nearly of the same length, as the magnet employed. 
And when comparative experiments were made on the relative 
capacities of different kinds of iron and steel, or iron and steel 4 
of different tanpers or degrees of hardness, it further required I 
(in order to obtain at once direct and final results) that each bar I 
the magnet made use 
new arrangement. J 
magnet placed in the direction of the east or west point of the i 
oompass C at any distance, — say at \vio focal lengths from the [ 
centre of the compass, when the deviation by either pole is care- ' 
fully observed. An iron bar, I, of the same dimensions as the 
magnet, is then placed exactly over it, separated by two little 
blocks of wood, or other substances of equal thickness, adapted 
to the distance required for the experiment. As the magnetism 
now induced through the whole length of the iron bar is of the j 
opposite kind to that of the inductive magnet, its action on the j 

■pposite; the deviation is consequ 
found to be diminished, and ihal (.mcasuTm^ V-^ 'Jwe 'vasi^^s* 



lid be of the same dimensions a 
Fig. 6. Plate II. represents this 
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exactly in the proportion which tht- magnetism induced in 
the iron bears to the actual energy of the magnet itself. The 
relation of the induced magnetism wiih that of the inductive 
energy being thus at one distance simply and experimentally 
ascertained, the pro)xirtion of induction due to any other dis- 
tance is as easily determinable. 

On this plan a series of experiments on the power of induc- 
tion with a bar of soft iron of the same dimensions as the mag- 
net, was made at a variety of distances from contact up to five 
inches, together with two comparative series, at the same dis- 
tances, with two other soft iron-bars of similar length and 
breadth, but differing in thickness, one being j'nth of an inch 
thick, and the other an inch, whilst the magnet itself was ^th of 
an inch thick. 

The following Table exhibits the mean deviation of both ends 
of each iron-bar, in juxtaposliion with the magnet, as placed at 
17 different distances, the magnet, which was 13J inches long, 
being uniformly at the distance of 24 inches from the centre of 
the compass, where, by its sole action, it produced a deviation 
of 18" 14'. 

Table of the Effects of Induced Magnetism on three different Bars 
of Soft Iron, at various distances. 
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Hence the ratio of influence on the soft iron-I)ar \ of an inch 
thick (being precisely of similar dimenaions to those of the mag- 
net) was as follows, nearly : At the dislante of 5 inches, the 
iron-bar acquired j'^th of the power of the magnet ; at 4 inches 
distance the inductive influence of the magnet, was ,'gth of its 
own power ; at 3 inches j'^th ; at 2 inches ^ih ; at 1 inch Jth ; 
at ith of an inch J ; and at ^'jth of an inch ^. 

Itut the proportional influences at the various distances will < 
be more evident, by a reference to the annexed additional Table 
of deductions, from the middle series of experiments made with,' 
the quarter-inch bar, which was similar in all its dimensions la-, 
the magnet. 

Ikductimifrom Exjierlmcnls n-ilh Ike bar of soft iron 13| i«clics long 
hif 1 inch broad and \ inch thick, nnd Magnet of same she- 
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The last column of this table represents the proportionate, 
force of the induced magnetism at the several dislancfia oC \ .."i 
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In Aw method of detenniiiiag the praportioos of the 
iMtim induced, both with reference to the poircr of tho 
made uie of, and willi respect to the distniceof the bar ffom. 
the ipagnet, it was assumed that diese pnofKntiona would be die; 
same at whatever diitaace tnm the magnet the eoKoaum cto«: 
ployed ibr the deviations might be placed. In order to wofy. this 
assumpdony as well as to aca*tain die degree of consiglency te: 
be espeoted in shailar experiments, dsewhere jnade, aiiodief»» 
•M a s of deviatiobs, under a nmilar a r r an gement, iuid with -as 
magnet and an iron-bar of the same dimensions as die toaamn^; 
was observed some months after the foregoing deductions had 
been calculated. The distance of the bars from the compasBi 
was, in this instance, dbanged— being now IS indies instead of 
two feet 

The foBowing were die deviations and resuka obtmned fiom 
diis series, as to die proportions of induced magnetism iiat the 
diflerent cBstanoes of 1, j^ 8, 4, and 5 inches; the magnet alone 
producing a deviation of 61'' 15^. 
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Comparing the last two columns, we have a coincidence suf- 
ficiently near to verify the assumed principles, — ^tiiat the mea- 
sure of the actual, as well as proportionate forces of induced 
magnetism, is correctly derived from the tangents of the devia- 
tions, and that the proportions are not dependent on, or influ- 
enced by, the distance at which the compass is placed from the 
magnet and iron-bar. The differences, indeed, in the ratio of in- 
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(luction, in reference to distance, are only such as inay reason. 
ably be ascribed to the errors \a the measurements of the dis- 
tance betwixt the magnet and the iron-bar — these distances not 
having been adjusted with thai attention to perfect accuracy 
irhich an absolute coincidence would have required. 

Various as the preceding modes of examining the inductiv^t 
power of the magnet are, and simple and consistent as the re-i 
suits of the last method have proved, yet we do not find that the^ 
law of magnetic induction as to distance is satisfactorily shown 
by any of them. Whilst the law itself is unquestionably uniform , 
and consistent, the efiects of that law are found to vary accord. , 
ing to the mode of directing the inductive energy. When the. 
influence is that of a magnet upon a bar of iron lying in the same , 
straight line, the induced energy, as estimated by the tangents, 
of deviation of the compass, approximates the inverse ratio of tlie 
squares of the distance ; but when the influence is that detived | 
from the whole mass of the magnet into the whole mass of the 
l>ar, lying in parallel juxtaposition, then the ratio appears to bCf 
totally diiferent. For when, in the latter case, measures of aa>j 
inch are made the integer of distance, then the ratio of energy b&« 
comes \, ^, J, J, and ^ nearly. But when the ihicimess of the 
magnet, or of the bar (both being the same), is made the integer 
of distance, then, the energy at J of an inch interval, the first 
distance, being called 100, the series becomes 100; 79.2; 64.5; 
54.4; 47.1; 40.5; 34.4; 29.7; 26.3; 219; 19.4; and 16.1,— • 
at the 12th interval. 

Unsatisfactory as some of these investigations may appear to 
he, 1 have been encouraged to proceed thus far with the subject 
— not only because of tlie interest necessarily belonging to any 
of the laws with which the wisdom of God has endowed the va- 
rious forms of created elements; but because, likewise, of an im- 
t portant practical apphcation of the influence under considera- 

Ition, to which it appeals to be peculiarly adapted. I refer to 
flie employment of magnetism of induction for estimating the 
qualily of iron, as to the strength or ductility of which we have 
no satisfactory test but that of positive trial. 
The ductility of iron being that property whicli most chieflji 
determines its value in commerce and manufactures, it is as a 
measure of this quality that the magnetic influence, I e.aasLi«s, 
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may be applied. For there seems to be a particular relation be- 
tween the ductility of iron, and its capacity for magnetism — ' 
the softest and most ductile iron having the greatest capacity 
for the magnetic influence. Hence it is considered, that the 
exi}eri mental determination of the capacity of different speci- 
mens of iron by the method adopted in the last experiment, 
might (as already suggested) afford a simple and decided test 
and measure of their relative quality and value in commerce. 

For this purpose a bar-magnet of moderate dimensions (say 
of 19 inches in length) and a small compass would be all the 
apparatus requisite. The different specimens of iron, whose 
proportionate quality as to ductility is to be determined, might 
require to be forged into tiie shape and size of the magnet, or 
at any rate into a similar shape and size with eacli other, and 
then softened equally by being moderately heated and allowed 
to cool slowly in the same place, or under similar circumstances. 
The magnet being then placed in the east or west direction of 
the compass, say at two lengths distance, will indicate, by the 
deviation of the needle, its own power of attraction, which, bang 
observed, one of the specimens of iron is laid exactly over the 
top of the magnet separated by two small blocks of wood, or 
other substance of equal thickness, and then the deviation pro- 
duced by both extremities of the iron-bar alternately observed. 
(See Fig, 6.) The difference between the mean of these devia- 
tions and that of the magnet alone, will serve as a measure of 
the capacity of that particular specimen for induced magnetism. 
Whilst the compass and magnet remain undisturbed, the rest 
of the specimens can be brought successively to the test, being 
always kept at equal distances from the magnet by the same in- 
terposed substances, when the comparison of the measures of 
their different capacities for induced magnetism wi!l,if the theory 
be correct, afford a certain indication of their relative qualities. 
With a view of assisting me in verifying this theory, my friend 
Edward Roscoe, Esq. of Liverpool, kindly furnished me with 
several characteristic specimens of the different qualities of iron 
most commonly manufactured in Britain. Though the examina* 
tion of these did not enable me to discriminate small differences, 
yet, when the common and best qualities were compared, the 
magnetic capacity of the latter proved to be nearly one-tenth 
greater than any of the coraraon kinds. 
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Chap. II. — ExFBBiuENTa illustrative op the Natdrb, 
PLUENOE, AND Phenomena op EiIa&netic Inhuc-tion. 

Sect. I. Of ike Nature of Magnetic Induction. 

Magnetic Induction, some of the laws of which have noi 
been examined, is of most extensive influence in the science 
magnetism, Ix'ing more or less engaged as an agent in almost . 
its phenomena. The attraction of ferruginoua bodies, not ha 
ing previous polarity, by the magnet, depends simply on their 
induclivc capacity, — the proximate end of the magnet first de- 
velofring a polarity different from its own, and then, according 
to the general law of Iwth magnetism and electricity, attracting 
the contrary polarity thus developed. In whatever substance, 
therefore, magnetism can be induced, there wiU be a capability 
of being attracted by the magnet, the degree of attraction being 
proportionate to the inductive capacity. It ia also the general 
influence by which polarity is developed in bodies capable of 
permanent magnetism. 

Though we have no means of explaining the essential nati 
of an agent so subtle and extraordinary as that of magnetisnrf 
yet we may exhibit, by striking experiments, ft variety of its 
properties and phenomena. The connection of tlie magnetic 
principle with iron is, as we have said, inherent and inalienable, 
and the two denominations or polarities appear to have perma- 
nent residence in each ferruginous particle, being mobile in the 
particles but not separable I'rom them. 

Ferruginous bodies are usually and naturally devoid of any 
strong magnetic energy, the arrangement of the magnetisms of 
the different particles being such as in a great measure to neu- 
tralize each other- But the mere proximity of a magnet, or 
even an electrical influence, as has been shown, disturbs the na- 
tural equilibrium of the polarities, and tends to arrange them b^ 
its inductive energy in a magnetic series. 

The development of the magnetic condition in a bar of ii 
then, is the mere arrangement of the inherent polarities in a 
magnetic series, which arrangement appears to be tlie result of 
two influences, — the direct inductive influence of the proximate 
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cative influence of the varioua magnetic particles in the bar 
upon each other. Hence the energy with which the inductive 
influence on the end of the bar nearest to the magnet is exhibit- 
ed at the other. 

Of these two influences, this experiment seems to afford a 
tisf actor; illustration, 
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Experiment 1. — Illustration of the neutral condition of Ii 
and of the Direct and Communicated influence of induction. 
A bar magnet, IS inches in length, being placed in the direc- 
tion of the west point of a small compass, at the distance of a 
foot from its centre, produced a deviation in the needle of 
39°.40'. Between the magnet and the compass I now placed, in 
the manner represented in PI. II. fig. 6. a, a series of six similar 
pieces of iron-wire, previously softened in the fire, 1.7 inches in 
length each, and ^^'glh in diameter. The wires in this arrange- 
ment being placed at right angles across the straight Une joining 
the maguet and compass, derived no polarity, because of their 
position, and, consequently, could exhibit no influence; the de- 
viation, as expected, was therefore unaltered. Each piece of wire 
being now turned on its centre, so as to preserve its relative dis- 
tance, was next arranged without contact, as in series 6, and 
then the deviation was iS'.il', being an increase through the 
magnetism developed in the wires of 4°.!'. The pieces of wire 
were, lastly, placed in contact in a straight Hne, as in series c, 
each piece being at the same distance both from the magnet and 
compass aa before, when the deviation was found to be 49°.47', 
being a farther increase, occasioned by the transmitted influence, 
of 6^.6'. 

Suppose, now, these pieces of wire to represent separate mag- 
netic particles, and tbey will be found very well to illustrate 
the principal phenomena of induction. Under the parallel form 
of Fig. 6. a, we have a representation of an unmagnetiscd bar of 
iron, in which the particles, under the influence of their inherent 
spontaneous attractions, are mutually neutralized. Under tlie 
next form (6), we have an illustration of the proportion of di- 
rect inductive influence of the proximate magnet, on all the se- 
parate particles in the aggregate. And under the last form, of 
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a continuous line in contact (c), we have an experimental ex- 
ample of the increase of magnetic energy, produced by the in- 
ductive influence of tlie particles upon one another. And if we 
compare the two influences in the case before us. the relative 
magnetic energies Ijoing proportionate to the tangents of the 
angles of deviation in the compass-needle, we find that ihe 
magnetism induced on the separate particles diiectly by the 
magnet, was to that induced by the particles upon one another 
as S to 3 nearly. 

This relation, however, is found to vary in different ferru- 
ginous bodies, and in the same kind of iron or steel of different 
degrees of hardness, the transmitted induction, or the influence 
of particle upon particle, being constantly smaller as the liard- 
ness of the metal increases. This fact, which was first suggest- 
ed speculatively, by the consideration of the nature of the phe- 
nomena, was afterwards verified as to iron and steel of three dif- 
ferent stales of hardness, by repeated experiments, of which the 
foliowiug is an example. 

Experiment 2. — Examination and illuatration of ihe propor- 
tions of directly induced and commimicated magnetism in 
pieces qf«qfl iron, wire-drawn sleel, and hard steel. 

The pieces of the different descriptions of metal consisted of 
six in number of each kind, all very nearly of the same dimen- 
sions as the wires made use of in the preceding experiment. 
The magnet was placed about IS inches from the compass, and 
5 nth of an inch from the end of the nearest wire ; the series ex- 
tending 10 inches, brought (he other extremity within 2 inches 
of the centre of the compass. Each series of wires was then suc- 
cessively interposed between the magnet and compass, at equal 
intervals from each, and the deviations, in the two arrange- 
ments b and c of Fig. 6. observed. As, however, the different 
series of wires were not accurately of the same length, the dis- 
tance of the magnet from the compass became subject to a 
small alteration ; but the effects of this on the results is 
terial. 
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OatofcoBtM!t(MFig.C^*) 4411—40146 «i&ia 
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Sni&sB. 
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Here the action of the magnet alone was a deviation of 

Deviation out of contact, 40.47 — 39.52 a 0.55 



in contact, . 41.20 -* 39.68 « 1.28 



Hence influence fiom bar to bar, 41.30 <— 40«4T « 0.33 

Whilst^ therefore^ in the series of iron-wires, the total induc- 
tive influences, direct and transmitted, were productive of a die- 
viation of 1 V,(y, in augmentation of the unaided deviation of the 
magnet ; the influences in the wire-drawn ^teel occasioned but 
9!*MS' augmentation, and in the hardened steel only 1^S8^. 

And whilst the direct induction on the iron-wire occasioned 
an augmentation of 9*JSt&y that on the wire-drawn steel was 
1^.41^ and on the hardened steel 0^.65'. 

And whilst the tranemitted influence produced in the iron- 
wires a power of augmentation of T.SSf^ tc the deviation occa- 
moned by the magnet alone, the wire-drawn steel produced but 
V.lft augmentation, and the hardened steel wires only (fJSS^. 
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Hence the comparative capacities for induced magnetism of 
the three series, as estimated by the differences of deviation, 
as foUows : 



Direct influence. 


iw 


iii 


au 


Transmit ted influence. 


7.3* 


1.12 


0.33 


Total inductive energy. 


11.0 


e.63 


1.3S 



1 



The proportion of energy of the magnetism directly induced 
on the different portions, and that transmitted from portion to 
portion, it must be observed, affords no measure of the relation 
between the two influences in an actual bar of iron, because 
there the number of the particles, and the intimacy of their 
connection, renders the transmitted energy by far n 
derable in soft iron than the direct influence. 

Sect. 2. —On the Inductive Effects of the Magnet on Iron. 

The experiments detailed in the preceding parts of this essay 
are all illustrative of these effects ; but, being designed for the 
examination of the laws and nature of induction, they have been 
limited in their character to that particular class which seemed 
the best calculated for the attainment of these objects. This 
section of [he essay, however, not being confined to any particu- 
lar investigation, will admit of all such original experiments as 
may serve to illustrate any of the various influences and pheno- 
mena of this interesting property of the magnet. 

Series A. 
With a single bar-magnet, or with two or more equal bars 
placed over each other in parallel juxtaposition, and wi^L;— 
similar poles coincident. aM 

As these experiments are the more striking, in proportitn Itn 
the power of the magnets, it is advisable, if the bars be well tem- 
pered, so as not to injure each other by their proximity, to em- 
ploy at least a pair of magnets, according to the arrangement of 
fig, 1. before given. The original experiments were made with 
a pair of three-feet magnets : but neaily the whole series can be 
exhibited, though with less striking effects, with a pair of good 
twelve-inch bars. ^J 
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Experiment I. — For the Su.ipnisiaft lyf Iron Balls. 

These balls consist of the best soft iron, and require to be 
turned in a lathe and well polished. A convenient size is i*(,ths 
of an inch in diameter, weighing about 70 grains. Uf this de- 
scription sixty to eighty balls will be requisite, and from twenty 
to thirty, of smaller dimensions, in a graduated series. 

The suspension of the balls in a single dependent chain of 
connexion, is a satisfactory moans of trying the power of the 
magnets. A pair of g(K)d twelve-inch magnets will suspend 
about six equal balU of seventy grains weight, — perhaps eight 
or nine, if gradually reduced in size towards the bottom ; whilst 
ray three-feet magnets will sustain no less than fifteen equal 
balls, or eighteen diminishing in size, in a single series. Here 
we have a beautiful illustration of the inductive power of the 
magnet, assisted by the inductive influence of each ball upon 
the one contiguous to it in the series. The polarity of the first 
of the chain is developed directly by the action of the magnets, 
but the second is at once iniluenced by the first ball and by the 
magnet, and so on throughout the series. 

The balls, when employed without any other apparatus, may 
be attached by the magnetic influence in a number of pleasing 
forms, as festoons, fringes, and bunches of grapes. 

But I proceed to describe some more novel arrangements. 

Experiment 2. — For tlie Suspension of Balls at the e.vlremides 
of Crooked Wireg. 
(1.) — Fig, 7. represents a modification of the experiment 
with the balls, which has a very pleasing effect. For this expe- 
riment two pieces of iron-wire, about 3 inches long, and Jth in 
diameter, bent into the form represented at i,'and notched into 
each other, are added. Being crossed at the notched part, and 
attached to the pole of the three-feet magnets, each extremity of 
the wires will sustain eleven or twelve equal balls. The sub- 
stance between the wires and the magnets is anjoblong piece of 
polished iron, by the interposition of which th^ffect of the ex- 
periment is improved, though the number of balls capable of 
being suspended is diminished. It may be necessary to observe, 
once for all, that the points of contact of all the substances em- 
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ployed in these experiments should be highly polished, and, to 
obtain the best eifects, the iron of which they are composed 
should be annealed or softened previous to the polishing. 

(2> — Fig. 8. a. Pi. III. exhibits another modification of the 
experiment, in which a half link of iron-wire, (>, similar to the 
former in thickness and quality, is appended to each extremity 
of the crossed wires, and the balls are now suspended from every 
point. Each of these, without the interposed iron, will sustain 
from two to ten or more balls, according to the power of the 
magnets. 

(3.) — An elegant variety in this experiment is obtained, un- 
der powerful magnets, by adding to the half links suspended from 
the cross wires, a second half link to the extremity of each of 
the first series ; and, even at this distance from the magnets, a 
chain of six graduated balls (see Fig. 9.), may be suspended 
from each of the dxteen downward terminations of the last series 
of wires. 

But theae three last experiments admit, of course, of an unU- 
mited variety of modifications. 

Experiment 3. — Formation ofChai7is of Half Links. 

A pair of good twelve-inch magnets will sustain a chain of 
about six half links, of the size of wire above described, which 
may be increased to five full links, measuring above nine inches 
in length, by the use of the three-feet magnets. Fig. 10, 

This experiment is modified, as represented at b, by the in- 
terposition of a ball between each complete link ; at c, by a ball 
at each limb of the half hnks ; at d, by the introduction ot 1 
the crooked wire. Fig. 7. b, &c. ; and at e, by a weight of cork 
suspended from the fourth complete link. 

Experiment 4. — For Suspension, without contact^ of SmdB 
Maases of Iron. 
This is a very striking and curious experiment. Fig. II. a, 
represents the general arrangement. A very little key held 
down to the table by a piece of fine thread, or a hair, is brought 
within a small distance of the extremity of the magnets, where, 
the thread being on the stretch, it can be suspended without 
contact, quivering in the air. With twelve-inch magnets, the 
distance at which the key can be sustained <flii^. W exceei 
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With a compound horse-shoe magnet and an iron4Mar, or single 
bar-magcet, for partially neutralizing one of its poles. 

All the experiments of the preceding series can be equally 
well performed with a good compound horse-shoe magnet, ac- 
cording to the arrangement represented in PI. IV. Fig. 12. 

The magnet being suspended from a frame of wood, is so ad- 
justed in height that one of its poles should rest upon a lai^ 
flat bar of iron, or else upon the end of a bar-magnet with (^ 
posite poles coincident By this means the pole in contact with 
the flat bar is partially neutralized, so that the operation of the 
unattached pole is left more frf^ and unembarrassed for the per- 
formance of the experiments. 

It is not necessary to repeat here the series of experiments 
with this apparatus, being precisely similar to those under the 
preceding arrangement. 

* This wire, weighing 18 graina^ was suspended bj the pair of three-&et 
ban, at the distance of three-eighths of an inch below. In performing this 
experiment, in any of its modifications, it will be found advantageous to em- 
ploj a very short thread, otherwise its elasticity will prove inconvenient, if 
not fiital, to the suoeew of the i^periment- 
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With two eqiial bar-magnets, placed over each otTier at a few J 
inches distance, with (^ponite poles contiguous. 
\& in all the experiments of the first series, the magDetism in.'! 
duced on the different masses of iron was chiefly upon the porifl 
tions nearest to the magnets, the influence on the opposite eK>'J 
tremity of each portion being merely consequential, it occurre 
to me, that if the substances employed in the experiments wereH 
placed betwixt the two opposite poles of a pair of magnets, so 
that the appropriate polarity might simultaneously be developed 
. at both extremities of the iron, a much more powerful action 
, might be expected. In this expectation I was not disappointed; 
[ for, adopting the arrangement represented in PI. IV. Fig. 13, I 
[, found that experiment No. 4. could now be accomplished at dis- 
' tances considerably greater, and experiment No, 2. with a great- 
I er number of balls, whilst a variety of new illustrations of the 
phenomena of magnetic induction were successively suggested, 
OS I proceeded with the amusing investigation. 

Experiment 1. — For the vertical support of Nails and Wire 
on their points. 

Iron-wires (a, b, PI. IV. Fig. 14.), placed vertically on thet 
pointed extremity, can be supported by the large magnets at! 
the distance of two inches from the upper magnet, and the naif] 
c, weighing SSS grains, at the distance of an inch and a hstf I 
Irom it. 



Experiment 2. — Smalt Figures in paper, or card board, vers' 
ticaUy supported. 

A pleasing variety is produced in the foregoing experiment, 
[ by attaching the iron-wires to little figures cut out of paper 
, (PI. IV. Fig. 15.), which, standing upright betwixt the magnets, 
' and quivering on the points of the wire, are made to vibrate, or 
,■ whirl round, in mimic life, by approaching them with another 
' magnet, and waving it around them. These figures, three 
I inches in height, can be readily sustained at the distance of an 

inch from the upper magnet, the magnets themselves being four 

inches apart. 
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Experiment 8.— For Ik^ iiifyiori ^#11^ 

^ym eaA (dhm^s ewtremiiiie$ or pfmi9. 

With the kige b«n» fear indiee apart^ iran-pins (the con- 
mop blade piiiB of the shops) will stand on eadi other two indiea 
below the upper magnet, or three or more in a vertical aerieaji 
firmly adhering to each other^ and yet idbmting ftediy on fUEr; 
siqpgporting point, whenever a small magnet or peoe of iron W 
brought near them. a» &» ^t PI- !▼• ^* 1& r e pr e s e n t diAflpl' 
ent series of pbs; d a key supported on the point of a ludty' 
«nd «^ two polished n«l.. J 



Experiment 4. — For ike itippart ^d^hmi arlida m an 

rijghi $erie$. m '^ 

The varie^ of amuamg series capable of being sustained Sft^i 
der this arrangement is evidently unlimited. The forms add^ 
grcMips represented in PL IV. Fig. 17. may serve bb flpedmeQi:- 
of what may be accomplished, with the articles only previoo^, "" 
in use. The form rqiresented at a is produced by a luSif, ^dtfr ' 
two half links of iron-wire suspended on its pant 6 is a' half 
link of iron on the point of a nail supporting four balls near the 
upper magnet. The next form c represents six half links or a 
chain of three full links, sustained vertically, d consists of three 
balls upon a half link, e exhibits three balls upon the pcnnt of 
a nail, jfrepresents a nidi of two inches on its point, which wilt 
not stand alone ; but when the head is set round with black pins, 
though the heads of these are nearly an inch from the upper 
magnet, the whole is freely sustained. The form represented 
at g ccmsdsts of a two>inch nail, on the point of which is an iron 
ball, and that ball set round with black pins, like the plume of 
the thistle. 



Additional Observations on the Relation of Nitric and Nitrous 1 
Jcidi to Bromine and Iodine. By Abthdil Connkll, Esq. I 
F.H.S.E., &c. Communicated by the Author. 

In a late notice, mention was made of some unsuccessful at^ J 
tempts to oxidate bromine by means of nitric acid, by a process I 
similar to that which effected the conversion of iodine into iodiQ ] 
acid*. It was farther stated, that when a small quantity of J 
bromine was boiled with nitric acid for a considerable time in a ] 
long tube, the upper and open extremity of which was bent and 
terminated in water, and tlie intermediate part kept cool by 
moistened bibulous paper, so as to condense the bromine as ' 
it sublimed, and cause it to fall back into the acid, the water, 
after tiie free bromine which liad passed over was expelled by 
heat, gave with nitrate of silver a pretty plentiful precipitate of 
bromide of silver. This precipitate I have since found, from 
an examination of the liquid in a variety of ways, was caused by 
the presence of hydrobromic acid ; and the question arose, to 
what cause the occurrence of that acid could be attributed. To 
ascertain whether bromine was capable of decomposing pure 
water by similar treatment, and of so giving rise to the forma- 
tion of hydrobromic acid, a little bromine was boiled with water 
under the same circumstances ; but after the liquids employed 
had been deprived of colour by a gentle heat, no hydrobromic 
acid could be discovered by the agency of chlorine, and subse- 
quent agitation with ether. It became necessary, therefore, to 
look for some third body, which, by its affinity for oxygen, might 
contribute to the decomposition of watery and as a coloured and 
fuming nitric acid had been employed, it appeared probable 
that nitrous acid might have that dFect. Accordingly, on ma- 
king the experiment with colourless nitric acid and bromine, 
and afterwards driving off free bromine from the water, in 
which the extremity of the apparatus terminated, by a gentle 
heat, no hydrobromic acid could be observed in it, when ex- 
amined by means of chlorine and ether. On the other hand, 
when the experiment was repeated with a red and highly fum- 
ing nitric acid, the presence of hydrobromic acid in the water 
^^ • This Journal, April 1833. 
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was made abundantly manifest by the same reagents. A like 
result was obt^ned, when an ucid was employed which bad been 
highly charged with nitrous acid, by passing through it a cur- 
rent of deuCoxide of azote. 

From these experiments, it seems to follow that, under the 
influence of bromine and nitrous acid, a portion of water is de- 
composed by long continued boiling, hydrobromic acid, and 
probably nitric acid, being formed. This result is somewhat re- 
markable, because, under ordinary circumstances, nitric and 
hydrobromic acids mutually decompose one another. It does 
not appear that all the bromine employed becomes hydrobromic 
add, a part of it being usually volatilized. 

As it would appear that the precautions necessary for dimi- 
nishing the loss of iodine in the preparation of iodic acid by the 
action of nitric acid have not been well understood *, I think it 
proper to add the following particulars, willingly leaving to 
others the determination of ibe comparative merits of the differ- 
ent methods which have been proposed for the preparation of 
iodic acid. 

The essence of the method by nitric acid, consists in using a 
vessel of very large capacity in relation to the quantity of mate- 
rials employed, I would recommend that it should be capable 
of containing forty or fifty times the quantity of nitric acid ac- 
tually used. The reasons obviously are, to afford a large in- 
ternal surface on which the iodine volatilized may be condensed, 
and from which it may be washed back again into the acid, and 
to diminish the quantity of acid-vapour escaping by the nect, 
which ought to be as narrow as possible"f-. A very strong acid 
ought also to he employed, and the boiling is best maintained 
by the small flame of a spirit-lamp, so as to prevent, as much as 
possible, the heating of the sides of the vessel. Operating in this 
way, although I have always experienced some loss of iodine, yet 
I do not conceive that, with due care, the loss is so great as to 

" See Annales de Chimie et de Physique, xUx. 144 ; and AncaL iler Phya. 
xxiv. 303. 

■)■ It is very convenient in waabing back the iodine, to be able occa^on. 
ally to fit in a gksi stopper, so that the liquid tttay reach every part cf Cbe 
vessel, without danger of being Bpill, 
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constitute a serious objection to the method *. There are few 
chemical processes which are not attended with some sacrifice of 
materials ; and it seems a matter of very little consequence on 
what material that loss falls, provided the total expense, in com- 
parison with other methods, is not increased. Indeed, plans 
might easily be devised, by which all the iodine which escapes ' 
oxidation might be condensed, and saved for another operation. 
And if it be objected that the process of ebullition is tedious, I 
shall leave to others to determine whether more time and trouble 
are expended, than in the numerous steps of other methods. 

It will give me much pleasure, if the suggestion of M. Sernl- 
jas, whose rocenl loss science deplores, shall be found to facili- 
tate the process ; but in the only experiment which I have made 
on the subject, I could not observe that the employment of an 
acid, which had been highly charged with nitrous acid, by pass- 
ing through it a current of deutoxide of azote, offered greater 
advantages. 



Major-General Sir Hoaard Douglas, Bart. Sic. on Miltlary 
Bridges, and the Passage of Rivers in Military Operational. 

The passage from one point of a country to another, with f». 
cility, will always, among a commercial and warlike people, 
form a topic of general interest for discussion. In ancient times, 
one of the greatest obstacles to the free intercourse of one na- 
tion with another, and of different parts of the same kingdom 
with each other, was generally understood to arise from the bad- 

* I speak here of tbe result of mj oirn experiments, vhich were not coiu 
ducted with anj particular view to ecanomj; but I observe tbst M. Duflos, , 
In following out these experiments, baa succeeded in converting half u) ounce 
of iodine into iodic acid, by means of 2^ ounces of nitric acid, aiihvul any hit 
of iodine Bi all — Bailel. dea Saieaoea, Oct. 1831. 

f This article is to be couudered as illustrative of the hiji^hly inlerestisg 
and very important work, entitled, " An Essay on the Principles and Con* 
slructiou uf Military Bridges, and the Passage of Rivers in Military Opeio. 
tions." By Migor-General Sic Howard Douglas, Bart. &c. Second edition, 
pp. .17. 
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ness of the roads, and tlie want of bridges od large and nffS^ 
rivers. To this cause may, in gome measure, be attributed the 
slow progress of civilizailoo, of the cultivation of the arts and 
sciences, and of the general diffusion of useful knowledge. A 
conqueror did occasionally arise, inflanied with ambition, and 
actuated by an enthusiasm for conquest, who carried in his 
army men possessing a knowledge of all the science of the age 
in which they lived. When a Greek or Roman general had 
conquered a kingdom or a province, the first care of a conqueror 
generally was, to introduce among the inhabitants a knowledge 
of the arts then known ; and to this cause many of the ancient 
European nations owe the introduction of the first rays of intel- 
ligence by which they were enlightened. To retain possesion 
of conquests Hkely to be recovered by former rulers from intes- 
tine commotions, or loss by the sudden incursions of neighbour- 
ing tribes, a ready communication from one place to anotber, 
and a rapid march of troops to quell any occasional insurrection, 
or hostile attack, would form the first objects of the conqueror''s 
solicitude. Hence arose the Roman roads all over Europe, and 
particularly in Britain, where traces of their remains yet traverse 
the island from one extremity nearly to the other. If, in the 
course of these roads, a large river crossed its direction, which in 
floods was impassable by troops, then a magnificent bridge was 
generally erected. There were thus constructed numerous 
bridges in the course of a Roman itinerary. These have been of 
great advantage, even in modern times, by affording facilities of 
communication that would otherwise have been unattainable. 
The methods of selecting lines, and of laying out of roads, have 
been lately much improved ; therefore, the points where formerly 
bridges had been erected, have been found to be injudicious; 
and, consequently, in countries where manufactures and com- 
merce have been introduced, it has been found indispensable to 
change the line of direction, and to select new sites for bridges ; 
though, in those countries that have slightly changed their con- 
dition for centuries, the old Roman bridges have continued to 
be used with considerable advantage, both for the purposes of 
commerce and of war. 

Next to the commodious ^tuation of a bridge, its judidous 
construction forms an important consideration. Arches and 
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^Ldomes were used in buildings long before their properties were 
H investigated on scientific principles. The invention of the arch 
H u frequently attributed to tlie Greeks, as it has been discovered 
B in several of the most ancient temples of Greece, bill nothing of 
H->ithe kind is to be found in any of the ancient monuments of Pen- 
■-'<na or Egypt. Most of the apartments of the ruins of ancient 
^k:i£gypt are covered with a single stone ; and, in the galleries of 
Bthe pyramids, of which the roofs consist of numerous pieces, 
K their peculiar construction renders it highly probable that the 
H^4)uilder was ignorant of tbe arch. The Greeks seem, therefore, 
H entitled to the honour of the invention. The arched dome, 
^ however, appears to have been invented by the Romans. In 
the later monuments of Italy, the Etruscan dome, and the Gre- 
cian temple are combined, as in the famous Pantheon, even id 
its most ancient form. 
X In modern times, mathematical and mechanical principles 
H^ave been applied to the investigation of the properties of 
bridges. Dr Hook proposed the inverted catenary as the best 
form of an arch, in which all the strains would balance one an- 
other. This curve may be applied to most cases that occur, 
though it has seldom or never been used in practice. The cir- 
cular arch has been, from the simplicity of its construction, most 
generally introduced. Of late years, however, the elliptical 
arch, from its convenience in keeping the crown of the bridge 
low to suit the level of the road, and its superior elegance, ha» ; 
been much employed. When the semiellipsc forms the arch, 
this curve rises more rapidly at the haunches than the semicir- 
cular, of the same span, and thus, besides the advantage of be- ! 
ing lower at the crown, the under part of the arch forming the j 
voussoirs, is by that means much more capacious, and cons&- J 
quently better fitted to admit a free passage of the water io 
high floods. 

Permanent bridges have generally been constructed of stone, 
sometimes of wood ; and, for temporary purposes, of boats, es- 
pecially in military operations, which require them to be speedily 
erected, and as quickly removed. Suspension bridges have \ 
been long used in India and America ; and of late years they I 
have been introduced in Europe, both for civil and military I 
purposes, with considerable advantage. These methods should ' 
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be all carefully studied, ilicir respective merits well considered, 
and their applications most minutely scrutinizeil, by those pro- 
fessionally engaged in their construction. 

Besides a knowledge of the scientific jirinciples on which 
bridges are constructed, an acquaintance with the general laws 
observed by fluids in motion is of mucli practical advantage to 
the civil and military engineer. By a proper application of these 
laws, the most advantageous position for a bridge may Ijc select- 
ed, and its permanence secured. On this account Sir Howard 
Douglas commences his work properly with a section on the 
principles and effects of the motion of water in rivers. Hejustly 
remarks : 

"Although it is ddI the object of thla work, to consider the doctrine of the 
motion of nriter in canals and rivers, in relation to the purposes of civil liffa, 
yet to manj deductions, highly important to our present sulgect, may be 
made from it, that a few ohservations upon h)'draulicG n-itl be found r uaeliil 
introduction to the various methods of passing rivers in military op^^tioni. 

" A knowledge of the principles of the motion and action of watet, eoables 
Ds to trace that mode of unceasing operation which occaaiona ainuosiEiea t re- 
l^ales the velocity of the current; forms eddies, and consequently hanks j 
determines the natures of the sections at different parts of rivei?, and manj 
other points connected with their local circumstances, essential to the proper 
■pphcation, construction, and security of military bridges, and to the calcula- 
tion of the effects or the delivery of water, whether lor inundation, nibtiiC- 
ence, or furce." — Pages 1 and 2. 

Sir Howard Douglas then notices the impeifect theories of 
Guglielmini and Varignon. The latter became proverbial among 
the academicians at Paris, for a predilection to generalizations, 
without a sufficiently careful appeal to experiments; and even 
Belidor, who has been considered one of the most profound of 
scientific engineers, adopts the same theories in his JrcftUecture 
Hydraullque. The applications of these theories, however, to 
the courses of the rivers Po and the Danul>e, showed their im- 
perfecliona ; and the Abbe Bossut and the Chevalier Du Buat 
were by that means induced to undertake each, an extendve 
and varied series of experiments in hydrodynamics, for the ex- 
press purpose of improving these theories. The former waa 
himself an eminent mathematician, and applied his extensive 
knowledge of that science very successfully to the subject. The 
latter was assisted by a talented young officer of engineers, M. 
Benzech de St Honore, who had been appointed his colleague 
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in thap conjoint experimental course. The whole forms an ii^ 
structive specimen of the method of discovering the laws of na- 
ture, involved in a series of complicated phenomena. The Che- 
valier Du Boat's first experiments were undertaken to establish- 
the similarity of the motion of water in pipes and open cam 
From these he proceeds to show that the moving principle 
water arises from gravity and the mobility of the particlf 
which causes the fluid to assume a level in close vessels 
terniines it to move to that side where there is a defect of pi 
sure ; and, excepting in very small tubes, there is scarcely 
declivity so small that water will not move in it, — are all owing' 
the same cause. From this reasoning Do Buat derives his 
principle, namely, that t!te motive force trench particle ofu 
composing a river arises simply from the slope qfihe suTface. 

Again, if a current of water were not resisted by the bed VK^ 
which it runs, and if its fluidity were perfect, its velocity would 
become more and more accelerated, to such a degree that its 
destructive impetuosity would become irresistible. But the 
friction of the water against the bed of the river, which, by the 
effect of adhesion, is communicated to the whole mass of fluid, 
causes a resistance, whicli, augmenting nearly as the squares of 
the velocity, at length equals the accelerating force, when the 
velocity will remain uniform, without the possibility of increas- 
ing, unless a change takes place in the slope of the river, or io 
the dimensions of the section. 

From tlie foregoing reasoning, Du Buat obtains his second 
principle, namely, tJiat when a stream moves uniformly, the rew 
sistance is equal to the accelerating force. 

It follows from observation, combined with reasoning, on 
nature of rivers, that, in open canals and rivers, 
velocity is at the surface in the middle of the stream, and in 
close pipes in the central line or axis; because there the moving 
water is most remote from all causes of resistance. If this velo- 
city, therefore, be taken to calculate the force or discharge of 
the water, the results will, in both cases, be erroneous in excess, 
The situation of the line or stream of mean velocity in thi 
tion varies with so many circumstances, that it cannot be 
cisely ascertained ; though, by a series of very ingenious exj 

VOL, xm. NO. XXVI.— OCTOBEH 1832. 
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ments performed by Du Buat, the following laws were di: 

vered: 

1. In small velocities, the velocity at the surface exceeds 
at the bottom ia a very considerable ratio. 

2. This ratio diminishes in proportion as the velocity of (he 
current increases ; and, in very great velocities, approaches near- 
ly to a ratio of equality. 

3. Neither the magnitude of the bed, nor the slope of the 
river, changes this proportion when the mean velocity remains 
the same. 

4. When the velocity at the surface is constant, that at the 
bottom is constant also, whatever be the depth of water, or thi 
magnitude of the section. 

5. The mean velocity is an arithmetical mean between tl 
at the surface 'and that at the bottom. 

It is very difficult to determine the velocity at the bottom by 
experiment ; and the proportion between it and the i'ormer dimi- 
nishes as the mean velocity increases. Du Buat determined tliis 
variation by experiment, and thence deduced the following 
rule. To find the bottom and mean velocities when that at the 
surface is known, take unity from the square root of the surface 
velocity, expressed in inches, and the square of the remainder is 
the velocity at the bottom. Half the sum of these two will ^ve 
the mean velocity. 

Ex. If the surface velocity in the middle of the current, be 
85 inches per second, what is the bottom and mean velocity ? 
j(na, V 25 — 1 = 5 — 1 = 4, and 4" =i 16 the bottom velocity ; 
therefore, g := &0\ the mean velocity. As the mean ve- 
locity is most generally required, it may be found by the follow- 
ing rule. From the observed surface velocity, in the middle of 
ike stream, increased by \, subtract the square root o^ the sur- 
Jace velocity, the remainder will be tfte mean velocity of the 
whole section. From the same example as before, 26J — V^ 
= 25^ — 5 = SOJ, the mean velocity obtained more readily 
than by the former rule. 

This discovery is of great importance, because the velodty of 
the surface, in the middle of the stream, is ea^ly measured, from 
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which, by this rule, the mean will be readily obtained ; and it is 
the mean velocity that must be used in calculating the discharge, 
supply, force, and every other effect of running water. 

Several experiments are resorted to for tlse purpose of deter- 
mining the mean velocity of running water, such as a cylindrical 
rodof wood, loaded at the lower extremity withapieceof lead, or 
straight glass tubes, having their bottoms filled with small shot, 
to keep them perpendicularly in the water, and at such a depth 
aa may suit the depth of the stream. In absence of these, 
weeds or shrubs, having a proper quantity of earth adhering to 
their roots, may be conveniently subslituted, when great preci- 
sion is not required. By using a sufficient quantity of these at 
different poinis in the breadth of a stream, the mean velocity of 
the whole flowing mass of water may be obtained with consider- 
able accuracy. By observing the mean time in seconds by a 
good watch, ur half or quarter seconds pendulum, the volume 
of water that flows through a given space or distance in a ^ven 
lime, may be accurately computed, which may he turned to 
considerable advantage in many philosophical inquiries*. 

From a vast mass of experiments, Du Buat proceeds to de- 
duce an empirical formula, on the principles that have now been 
detailed, and at last arrives at the following expression for t/te 
mean velocity qf'rimmvg water, in French inches, persecrmdi^ 
time. 

'^ = V>-h'X W t + 1 . 6-° • ^ ^''-0 ■ ■) ■ (1) 
In which V denotes the mean velocity of the water in French 
inches, r the radius of the section, and b the distance, divided 
by the fall in the same measure, that is, if the fall be two feet 

I 

"2640" 

By r, or the radius of the section, is meant ihe area of the 
transverse section of the river in square inches, divided by the 
linear surface of the water in contact with its banks. Or it may 

" In Dr Thomas Thomson's Treatise on Heat and Electricity, page aCB, 
a compHrison is maik between the Ml of tain, and quantity of evaporation, ly 
means of the discha:^ un the Clyde. Though the principle Is good, yet we 
doubt the accuracy of Aia result. 
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be d^ned to be the quotiisnt obtained by dividing the area ( 
the transverse section of the stream expressed m square inchet 
by the boundary or perimeter of that section, diminished by ti 
breadth of the upper surface of the stream, in linear inches. To™ 
those not very familiar with algebraical formulro, it is rather 
diificult to apply formula (1.) to practical purposes, and there- 
fore attempts have been made to simplify it for the use of prac- 
tical men, without sacrificing much of its accuracy. For this 
purpose, Robison, in his Works on Rivers, vol. ii. page 444, 
adopts the second form of Du Buat, who, in p. 63, reduces it to- _ 
English inches, and it becomes 
307 (V'T— . 1) 
Vt — hyp. log.xV*+ 1-6 
from which he deduces a table that is easily applied. Sir Hoi 
ard Douglas proceeds to a farther simpliiication, and in a 
p. 17, adopts 

V = ?5§-I^'-=806.7y;- (3.) 

This, though less accurate, will be sufficient for many practical 
purposes. 

In page 20, we meet with some very interesting and usefuli 
remarks, relative to tlie 
lected from Uu Buat. 



e action of water on the beds of rivers 
This gentleman found— 

" by eiperiment, timt the greatest velocities which the 
expressed below can resist wltliout moving, ore 

Fine sand, ..... 

Coarse, angular, rough sand, 

(■Ftoe, the size of grain of anniaeed, 
Gravel, .< Mean, the size of a pea, 

I Coarw, the size of a bean, 
Febblea, an inch in diameter, 
Angular stones, the size ol' an egg, 

" These results shew the velocities required to cleanse or deepen canals of B 
any kind from any deposit, or accumulations of either of the substance* ' 
given above ; and for military purposes, it may be of service to remark, that 
Ibla furnishes useful data to enable us to judge of the consistency of the bot- 
tom, which it is not always posaiWe to do eKperimentolly, hy merely raea. 
■uiing the velocity of the current at the surface, and then referring to the 
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rule (page 1 4) fbi tbat at Che bottom, or detenuiniiig the mean velocity with a 
rod. From this we may form some esCuiULte what a dEcTease of velocity may 
have in rendering the bed more foul ; or an increase in the velocity of the 
current in removing soft banks formed of substances actually deposited. For 
rivers may, after floods, become passable, where they were before too muddy 
to be forded ; or a decrease of velidty nuLy occaioon a deposit of mud and 
slime, where it was before clean. Rivers wliieh are not any where fordable 
perpendicularly across, may sometimes be found passable in a slanting direC' 
tion between two sinuosities. In searching for fords, therefore, when, (rom 
the size of the river, their existence Is doubtful, the trial should be made 
somewhere between any two sinuositjes, not far distant &om each other." 

To perform this, it may in general be remarked, that the 
bank should be first entered at about one-third tlie length of 
the reach, supposed moderate, not exceeding half a mile or a 
mile, below the first sinuosity or convex turn of the bank, and 
ought to be turned slanting downwards towards the opposite 
convex bank, as much above it as the entrance was below the 



*■ Thus crosfflng obliquely the transit of the current Irom ride to side, both 
extremes will be avoided, and I have frequently found rivers fordable in this 
manner, which cuuld nut be crossed at any point perpendicularly. The Spa- 
uisb army with which t served forded the Esla, in the campaign of 1812, 
without loss or difficulty, hj tating advantage of this circumstflQce ; and in 
the same manner I forded the Douro near Zamora, and several other Ibrmi- 
dable rivers." 

The author terminates the first section with many similar ju- 
dicious remarks on the passage of rivers. 

The second section of the work is devoted to the propei 
of the pontoon, and to the manner of laying a pontoon bridge. 
A pontoon, it is well known, is a portable boat, conveyed on an 
appropriate carriage from one place to another, along with 
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army. 



When a sufiicient number of these boats, with their . 



purtenances, can be carried with a given number of soldiers, 
they serve the purpose of constructing a bridge over any unford- 
ablii river in the course ol their march. In the British service, 
the pontoons are generally made of tin, supported by a proper 
frame. There aie two kinds usually made for our service. The 
larger-sized pontoon weighs about 9 cwt. The appurtenances, 
constituting the flooring. Sic. for the bridge, consisting of beams, 
Strong deals, boards, oars, an anchor, a grapnel, bolts, h'nes, 
pickets, &c. weigh about 13 uwt. ; and the four-wheeled carriage 
upon which each pontoon is trai\aipotttA viev^^ iiJiaa ^iSwscS. 'NS* 
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cwt. ; making the whole 35 cwt. The smaller, with ils appur- 
tenances, weighs only about 27 cwi*. 

The author gives accurate practical rules for determining the 
depths to which either of the pontoons in our service will sink 
in water when loaded with a given weight, and also conversely, 
to find the weight of load corresponding to a given depth. From 
these, a table is added, showing at once, by inspection, the 
depths corresponding to given weights, which must prove very 
useful to per^ns not conversant with intricate calculations, or 
when an estimate of these must be made quickly for any special 
purpose. The method of using this table (page 38), is exem- 
plified by applications to infantry, cavalry and guns. 

" The comparative powers of the two kinds cif pontoons," the author adda, 
tpags 43), " are exhibited in the preceding pagea ; from which it appears that, 
with the same weight of inEmtry, the amall pontoon is immersed 4 inches 
more than the otherj and not being bo deep bj 3^ inches, the gunwales are 
then only OJ inches above the water. Perhaps the adoption uf a mediuiB 
«ize, as the onlj nature of a pontoon, would be preferable." 

The author then states the equipment of a full train of 86 
pontoons, in four divisions, but which our limits will not admit 
us to subjoin. 

In page 48, the method of laying a pontoon bridge is very 
fully explained, and methods of determining the distance of the 
opposite banks of a river clearly illustrated. The author throws 
the investigation of some of his practical rules into notes at the 
bottom of the page where they occur, and by this does not in- 
terrupt the narrative. It would have been an advantage to 
have given a formula and rule for the trigonometrical operation 
also, though this may, in his opinion, be supposed to be derived 
from works on trigonometry. In some of these that are really 
adapted to practical men, a convenient rule or formula may be 
found, though most of our ordinary treatises usually taught in 
schools are remarkably deficient in these particulars. The foL 
lowing rule would have been convenient for this purpose. 

" To render these aafe from the effects of shot piercing their aides, it would 
be very convenient to hiTe the interior cavity subdivided by tin traverses, bo 
that, though even one or two of the intermediate spaces »ere filled with wa- 
ter, still the pontoon would not sink. To prevent the pontoons filling with 
water, a tarpauling or canvass deck might be placed on such of them as woe 
most liable to such accidents. * H 
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To the logarithmic sines of the measured angles A, B, 
Plate I. Fig. 15, add the logarithmic co&ecant of iheir sum, if, 
as in the figure referred to, the perpendicular CD falls ■antkin 
the triangle, or the logarithmic cosecant of their difference if it 
falls without, and the logarithm of the measured hase AB ; the 
sum of these, rejecting tens in the index, will be the logarithm 
of CD, the perpendicular breadth of the river. We have been 
thus minute in this particular, because, if the breadth of a river 
is not accurately known over which a pontoon bridge is to be 
thrown, the capture of a place, or the loss of an army, may be 
the consequence. 

" This was abunilantly proved in the passage of the Garonne at Grenade, 
in 1S14, b; the army of the Duke of Wellington, previous to the battle of 
Toulouse. That city served the enemy as a double Icie de pottt. Ita ancient 
walls were in a very defencible state, on both hanks of the river ; and the 
communication between these two works was kept up by a good atone-bridge. 
The inhabitants of the country had been employed, for some time previous 
to this period, in repairing and strengthening the ancient ramparts, and in 
muuntmg the cannon on them. Two attempts had been made, a few days 
before that at Grenade, to pasa the ri.ver above Toulouse. The first, at a 
place caUed Portel, fiuled for want of a sufEcint number of pontoons to reach 
across ; there being still alnml 26 yards of river remaining al^er they were all 
placed in the line. This failure arose from not having correctly ascertained 
the width of the river at the place recommended for elFecting the passage." 

This shows in a remarkable manner the necessity of deter- 
mining the breadth of a river with precision. 

" The second attempt was made at St Koquea, a town ' situateil on the 
enemy's hank. The operation began at dusk. A party of about fitly injantry 
were rowed across, and they barricaded themselves in a building favourably 
placed for protecting tbe operation. The bridge was immediately com- 
menced, finished before day-light, and the troops passed ; but tbe roads by 
which they were to operate were not found to be in a practicable statci on 
account of the previous rains, and the troops were ordered to return to the 
left bank." 

It was next determined to pass the river below the city. 
The bottom here, as well as at St Roques, proved gravelly, and 
none of the anchors would hold. The cables next the left bank 
were, therefore, secured to trees ; those next the right bank, at 
the suggestion of the Duke of Wellington, were made fast to 
anchors buried on shore. These, and many other interesting 
topics relativf^ to the passage of rivers by means of pontood 
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bridges, are detailed with great minuteness, which cannot fail t^ 
be useful to alt engineers engaged in similar pursuits. 

The third section treats of Bridges of Boats. The subject 
is managed with great ability. The French engineers think 
that the size of the boats should correspond with the maguitude 
of the river. For the Danube, the lenrih should be 60 feet; 
for the Po, 50 feet ; for the Taiiai-o or Taro about 20 feet, 
with a breadth of about 10 feet and a depth of 3 feet. Sir 
H. Douglas is of opinion, that the two first are far too long. 
In large tide rivers, subject to heavy swells, decked lighters 
are very convenient ; and in some casts, as in the passage of 
the Adour by the Duke of Wellington's army in 1814, they 
were indispensably necessary. A curious, and we should think 
useful, composition for covering the tarred canvass applied to 
pontoons, may be seen at pages 105 and 106. 

After having shown the most approved methods of laying 
down pontoon bridges, the manceuvre of withdrawing a bridge 
entire is also carefully described, and every operation correctlj 
explained. The converse operation of restoring a bridge af^ 
it has been withdrawn, in both small and large rivers, is treated 
at full length, so as to be easily understood by engineers em- 
ployed in these services. Our author next illustrates his dif- 
ferent maxims by detailing the passages of various rivers by dis- 
tinguished military commanders. 

"The pBS9^^ of the Dourci, in Maj 1809, by Lieutetunt-General Sir 
Arthur WeUeslej, may be cited as a splendid and verf ini<tructipe example 
of what may be effected bj judicious combinations and arrangemeutt, witb 
very trifling nwterial means, in &rcing Uie passage of a river not properiy 
w&tched and guarded ; and showB the importance uf providing colunmi of 
troops intended for such enterprises bj a few row boats, with which to conk 
mmce Instantly an attempt that miglit otherwise be defeated bj the moat 
obvious and simple precautions on the part of an enemy, — a practical deduc- 
tion nay well be enforced from the lact, that this veiy celebrated aperatkia 
was commenced with one small boat, procured by an accidental circumitance. 
The whole of this operation is beautifiJly described by Colonel Napier in his 
account of the Peninsular War. 

" After the a&air of Grijon on 11th of May, in which the French troops 
were forced to abandon their position, and to retire, pressed by the British 
cavalry. Erst to Corvalho and then to Villa Nova, opposite to Oporto, they 
crossed the Douro by the bridge of boats, and, in the night, broke up that 
(ommuDlcation. 

" The reports made to Marshal Soult of the direction of General HiU'i 
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jsiaich, having led the Marahal to believe that the passage of the river would 
be attempted below Oporto, he turned liis attention more particularly to the 
lower part of the river on account of the dMcultj or impossibility of efiectic^ 
a passage opposite to or above Oporto. Wellesley perceiving that Soult bad 
not adopted sufficient precautions for observing the river, and from prevenUl^ 
IL passage from being forced above Oporto, determined to moke tbe attempt 
there. Never was plan laid with more consummate ability, — never operation; 
executed with greater intelligence and determination. A small boat, which, 
by the flight of an individual from Oporto in the night, had accidentally 
escaped the general seizure, having been discovered, Colonel Waters gallant^ 
made use of her to pass unpercetved in queat of others, and soon returned'' 
with three or four large bai^;efl. In the mean time, a battery of ei 
twenty pieces of ordnance was established on the height of Sierra, whidl.. 
forms a salient, extremely fevriurable for forcing a passage there : some li^ 
troops were sent higher up the river to search for boats, and a considerable 
lorce marched towards Avintos, to effect a passage at the salient part of the 
river near that jilace. 

" Early in the morning of the 12th, some troops of Lieutenant-General 

Sir Edword Paget's division were pushed across the river, from the upper 

part of the sinuosity formed by the SieSTa point, and consequently concealed 

from the town ; and that gallant officer took possession uf a large building 

forming a seminary nearly opposite. The French, completely aurpriaed, 

made the greatest exertions to recover that important post ; but the fint 

battalion of tbe Buffs, supported by the 4Sth and 66th regiments, undex 

Major-Ueneral Hill, (who, on Sir Edward Paget being disabled by the severe 

wounds which he received on this brilliant occasion, succeeded to tbe com- 

mand of these troops), maintamed their position with the most determined 

gallantry, notwithstanding the repeated attacks made on them by large bodies 

of troops under Soult in person. , 

" Some troops of General Sherbrooke's division now began to pass in boats 1 

which were recovered tium the broken bridge ; and General Murray crossed I 

at the adjoining salient near Avintas. The passage being thus effected, ths 4 

French columns were obliged to move in haste, which was soon pressed into 1 

confusion, along tbe Valonga road, under a destructive fire from three bat- 4 

teries under General Hill, now posted in the seminary enclosures) and if {(■ 

had been possible to make the movement from Avintas somewhat earliel*, % 

I sBoult's retreat by that road would hare been intercepted, and the Frend'1 

I aimy ruined." ^ 

[ We have been tempted to make this long quotation on at- 1 

r count of the instructive lesson which it gives on military strate. J 

1 Sy> when the operations are conducted by men of science and'J 

I talent; and, for the benefit of the young engineer, we imagine I 

I we cannot do better than give the very able and judicious "»■% 

I }inarks of the learned author. I 

I " The defeat as well as the victory of this day are full of instruction on 1 
r the precButloneofsurveillBnce and other measures, which sk<M.V&\]e\:J!unv't^ 
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preclude iurprize, and to prevenl a panage, bj open force, from being etf^t- 
ed ; and uo the measure! and means most conducive to tbe aucceas of entet- 
priaeaof thin deacriptian. Soult did not adopt proper nieuum of surveillKncc. 
No arrangements were made for a rapid comntunicittioi] of mtelitgracc, bj 
rignala, by which means only that prompt concentration of troops od the 
points of attaclc can t>e effected, on which the defence of a river-bank mainly 
depends. The pian of operation on the offensive part was justly conceived, 
well combined, and most gallantly executed. The quick perception of Scull's 
error, in tielievinft himself secure, and nf his neglect of those precaulionary 
measures wliicb he ought to have adopted, vere admirably acted upon. Tbe 
Seminary proved an excellent teig de eammniueaHon ,- the batteries placed on 
the convent height commanded the ground in front of tbe tile, so that, when 
once g^ed, the footing on the right bank could not well be toat ; and the 
movement from Arintas was juclidoualy calculated to conceal from the ene- 
my an important operation, and to reap tbe fullest fruits of a victory whitji 
•11 these coHnbinations richly deserved." 

Such, then, are the Epeodid acliievements of a brave army, 
well disciplined, provided with engineer officers of intrepidity 
and skill, when cotnnianded by a consummate general. Such 
also are the disasters of an army, however brave, when under 
the direction of an improvident leader, 

The fourth section of the work is occupied with the methods 
of constructing Flying Bridges, and employing them for the 
passage of troops across unfordable rivers. Sir Howard Dou- 
glas gives several of the most convenient and effective mtxies of 
erecting ihe necessary apparatus for this purpose. The flying- 
bridge is formed by anchoring a floating body, such as a buoy 
in or near the centre of a river, so that a boat attached to it by 
a cable or chain may receive the action of the stream obliquely. 
By this means a force is derived from the current, which moves 
the vessel across the river. The manoeuvre will be more easily 
executed with a somewhat long cable than with a short one. 
In great rivers, such as the Rhine or the Danube, two large 
boats or vessels are commonly used. On the sides of these, pa- 
t'apets of timber, wool, sand-bags, &c. may be constructed, as 
was practised by Charles XII. in his passage of the Duna in 
1701. The author, after having giving complete information 
on the methods of constructing and managing flying-bridges, 
illustrates the whole with many interesiing and appropriate ex- 
amples, which are of great utility to the practical engineer and 
commanding officer. 

These are chiefly dr«wi\ from the campaigns of Napoleon, 
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the Arch-Duke Charles of Austria, and the Duke of Welling- 
ton, for which we must refer to the work itself. 

The fifth section contains a dissert^ation on Bridges or Rafts 
of Timber, Casks, Air-tight Cases, and Inflated Skins. In ad- 
dition to the method of constructing rafis, a variety of useful 
rules for finding the contents of beams, and valuable tables rela^ 
■tive to their contents and specific gravity, are subjoined. An 
1 article on gua^ng, or deternjining the capacity of casks, in or- 
[ 'der to obtain their buoyancy, is likewise recorded. Inflated bags, 
I inadeofthc skins of animals, were even suggested by theRhodian 
1 'to Xenophon, to enable him to pass the Tigris ; and Alexander 
I 'lad recourse to this method in order to pass the Oxus. Livy tells 
1 'OS that some of Hannibars Spanish infantry passed the Rhone 
\ 4)y swimming, with the assistance of inflated leathern bags, and 
Ccesar informs us, that the Spanish light infantry practised this 
method of passing rivers, as is at this day employed on the Ti- 
gris and Euphrates. Canvass-bags, lackered over with a solu- 
tion of caoutchouc (Indian rubber), have lately been proposed, 
and in India, basket-boats, covered with undressed hides, are of- 
ten employed. In short, the extent and variety of information 
relative to these more temporary expedients can only be duly 
appreciated by those employed in such operations, to whom tlie 
examples will prove invaluable. 

Our attention is next directed in section sixth to Carriage- 
Bridges and Suspension- Bridges. Carriage- bridges are sup- 
ported on four-wheeled carriages, and are found to be very use- 
_ jful in expeditiously forming temporary bridges in small shallow 
levers and canals. Sir Howard does not recommend the Ptntt- 
olanl of the Aide Mimoirc, a French book similar to his 
, but there is no doubt that the ordinary carts and waggons 
J-of a country may be sometimes found very useful for such pur- 
kposes. A earn age- bridge fi-r infantry, two abreast, was made 
{across the Douro, between Tordesillas and Toro with the 
P qwing- waggons of the army. The bottom of the river was hard 
E.ADd even; the average depth being from three to four feet. 
pThe waggons were placed longitudinally, at distances suited to 
E'tiie lengths of the planks that had been collected for flooring, 
which were laid from waggon to waggon, the tail and front 
aids being taken out. The same thing may be done w\tK^I[% 
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-wheeled carts, by merely laying the ends i 
> "iirh cart into the body of that in front of it. 
ed author next enters into a minute, clear, and full 
u. ill the circumstances attending the construction of 
uMt iridges. 
omed note, at pages 307, 808, and SOD, the author 
•I'e equation to the catenary, both in a complete and in 
late form, 
, a. ue the depression of the middle of the chain below the 
>ntal line, called generally by mathematicians the absciss ; 
f the horizontal distance of the points of suspension, or 
id a half the length of the curve; then, if the 
weigiii „. a unit of the chain, such as one foot, be w, the 
weight of half the chain will be w 2, and w c and ic i will be the 
tensions at the middle of the chain, and at each point of suspen- 
sion. From these (vjnside rations, and the properties of the sus- 
pended chain, Sir Howard arrives at his equation (6) ; or, 

3y' + i- 

6« -2» 



:. + 6 ■ • ■ (6) 



nnd, = =j, + iL (7) 

To ibeee we shall add those given by Professor Sir J<^n Leslie^ 
frtnD which every thing necessary to the construction of sinpU- 
idoti-bridgeE in all ordinary cases may be derived with the great- 
est nmplicity *. Taking the distance between the points of aus> 
penuon equal to d, the depression of the middle of the rhaia' b^ 
low the horizontal line equal to A, the length of the chain equal to 
I, and the str^n at the middle of the chain, or parameter of t%to 
curve, equal top; then, in all practical applications where fte 
depresuon is small compared with the length of the diain, dte 
jt 1 It > 

•train at bottom, orp = 5T+gA = gT— JA . . (8),, 

d* 1 
itnans at pcnnts of suspennoD, ors,=:^ + ^k. . (9) 

(loy 

.„d(=d + ^. . .,ai),; 

' See Elements o{VaXvnXf^iAM«^1- 
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Whence it appears, that Sir John has, by these simplifications 
of complex formulse, rendered an important service to practical 
engineers. Sir H. Douglas applies these forraulie, or rules de- 
rived from them, to the construction of a rope bridge, where 
the span is 130 feet, the depression 12 feet, the weight of the 
bridge unloaded 12,490 lb., and when loaded with infantry 
34,090 lb. From which— 

1. The whole length of the curve, .... = 133.95 feet. 

2. Weight ofone foot of ihe bridge unloaded, . . 93.34 lb. 

3. Loaded, 256.11 ... 

1. Strain at the loweat point unloaded, .... 16726 

B. Loaded, 46652 ... 

B. The greatest stnun, or that at the highest point, un- 
loaded 17853 ... 

7. Loaded, 48729 

8. The angle which the chain makes with the vertical, at the 

hi^est point, 60° SZ 

Now, it appears, from tables given by Sir H. Douglas and 
others, that — 

A rope, 3 inches in diameter, or 9.42 in circumference, will 

sustain a weight of 27350 lb. 

A rope of e inches in circumference, .... U0B8 ... 

Hence dx floor cables will sustain .... 164100 ... 

And the two suspension cables, 22176 ... 

These are the tensions which the ropes can safely support 
Kfithout risk; and, consequently, the floor cables alone have 
abundant strength to sustain all the strains to which they may 
be subject. 

The author then adds, that — 
" One of the principal arches of Trajan's Bridge", acrosa the Tagus at 
Alcantara, having been destroyed bj Che French, Lord Welluigton found it 
nece.iBBry to direct that a. communieation across that bridge should be re- 
established, for the purpose of bringing up artiller; and stores from Bad^os, 
for the attack of the forts at Salamanca. Timber of sufficient dimensions to 
effect th» could not be easily procured, and indeed any application of that 
material to make good such a fracture would have been extremely difficult, 
and required much labour to be perlbrmed 00 the spot, in &Bhioiiing, firamin^ 
and setting up the work ; and which, consequently, would have given warn- 
ing to the enemy, before the campaign opened, of some important movement 
in that quarter being intended. To obviate these difficulties and objections^ 
(Lieu tenant.Colonel Sturgeon, of the Koyal Staff corps), the officer sent in 

• Aa elegant plsie of tbii bridge, repiiredutiSBdacilbed, tonni a beiuUful &<mtiq4M« to 
^^ flie tlUe-page of thlj work. 
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April 1812 to make preparations for this operEtiaiv-.-a man of ftrtfle gc&foi 
and great practical knowledge, — happilj devised an application of cori^ 
which mi^t be prepared secrctlj, and even in privacy, at any distance IroB 
the place at which it was to be used, and easilj transported thither cntiR^ 
and speedily stretched across whenever it might be required. The fanka 
arch left void was about 100 feet wide, and between its shattered buttreaseia 
precipitous chasm 140 feet deep. Across this abyss the slender matoriii 
spread grace^lly but securely. A work so slight and temporary, cantmted 
strangely with a massive structure which had stood for ages; but the happj 
expedient made good, in a few hours, a way over ruins of vast account i and 
formed an auspicious opening to the important scenes that were now about 
to be acted on the great theatre of war.*' 

The seventh and last section treats of Bridges, on Trestles, 
Files, Truss-frames, and other applications of Carpentry. This 
section is managed with the same ability as the other parts of 
the volume, and cannot fail to be highly useful and instruetiTe 
to military engineers, though, from the length to which this ar- 
ticle has already extended, we are reluctantly forced to dispense 
with an analysis of its contents. To this is subjoined a valuable 
appendix, on the strength of timber and other materials, of great 
importance to all descriptions of practical men, of either the 
civil or military professions. 

We now terminate our examination of this most useful and 
interesting volume, with Scgur"*s graphic description of the pas- 
sage of the Beresina by the French army under Napoleon, in 
his disastrous retreat from Russia in 1832; and the author^s 
judicious reflections on the propriety of keeping up, even in 
peace, a corps of ponton eers. 

" When the Im})erial Guard began to move, the stragglers dispersed in 
the surrounding woods and villages, who had not taken advantage of the first 
night to cross the river, now rushed from all sides, and flocked to the river 
side in one dense and confused mass, which soon choked up the narrow en- 
trances to the bridges. The foremost, impelled by those who followed, were 
driven upon the guards and pontoneers, who were endeavouring to keep a 
passage open for our troops. In repressing these crowds of fugitives, manj 
were trodden under foot in the melt^e, others thrown upon the floating ice, 
and great numbers, unable to regain the bridge or to reach the shore, perished 
in the river. The efforts of Napoleon and his officers to re-establish order 
were unavailing. So great was the confusion, that force was necessary to 
clear a passage even for the Emperor, who crossed at about 2 p. m., with 
nearly 6000 of the guard under Ney. The troops continued to pass till the 
morning of the 29th ; but multitudes of the stragglers, benumbed with cold, 
were unable to avail themselves of this last opportunity ; and about 8 in 
the morning, General EbM, seeing the Russians advancing, was obliged to set 
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fire to the bridges, leaving vast quantitieB of amuiunltion, artillery, and 
ba^fage, — thouBanda of men, and many wamen and chOdren, to the mercy of 
the enemy, and to the rigoura of a niercileaa climate. 

" Napoleon a said to have exclaimed, wben he heard that Tchaplitz (the 
llusHian General) had abandoned hie [joaition — ' Ah ! .I'ai Irompi! I'AniirB];' 
and certain it ia, that if Tchitchaliof hailliot descended the Beresina, directing 
Tchaplitz to move in that direction likewise, upon the suppoaition that Na- 
poleon would not attempt the passage above, his further retreat would have 
been intercepted there. The escape of Napoleon was thus so much owing to 
the foresight, ability, and enterprise of General Ebl^, and to the intelligence 
and experience of the corps of ponton eera, by which Napoleon was enabled to 
profit promptly by this mistake, that these details cannot be too forcibly eitedj 
aa proof of the vast importance of our keeping up, during pence, the nucleus 
at least of a corps, whiA cannot he formed upon an emergency. The multi- 
farioua mattercontainedinthia book all appertains to its duties, and may show, 
that i^ by inconsiderate economy, we reduce the establishments in which 
only these executive qualifications can be perfected, we shall unquestionably, 
some time or other, have again to encounter difficulties, such us those which 
were experienced in all the early operations of the late war. It is a sage 
maxim in state economy, that, in proportion as constitutional, political, or 
financial, circumstances render It expedient to reduce the numerical ftrce of 
ita army during peace, it becomes the more necessary to maintain the eata- 
blishments in which practical science ia upheld ; and no one, I think, who re. 
ficcta upon the very eitenalve, important, and elabomle attributes of the 
corps upon which such aervices as these depend, can doubt the expediency of 
preserving such a nucleus of it aa may insure the retention at little cost, of 
what has been acquired in a long series of arduous and expensive training on 

To these striking and forcible remarks, which carry convic- 
tion to every mind capable of just reflection, little need be added 
by us to recommend the protection of our seminaries to public 
notice. If we allow our scientific institutions, either naval or 
military, to bo injured or suppressed, we may venture to'pre- i 
diet that the country will pay dearly for the sacrifice. Eulet 
and Bouguer were honoured and rewarded for their theoretical 
investigations of the principles which should be observed in 
sliipbuilding and naval et^uipments, and their efforts have been 
Jong apparent in ihe superior qualities of the vessels in the 
French marine. Before the establishment of our naval and 
military colleges, their engineers were equally superior to oura, 
though tliey were perhaps inferior towards the close of the late 
Vfar. It remains with the government of the country to deter- 
mine what must be our future status as engineers in either 



JBtfperimenU on Ott Expanaioit and Contraction of Buiidinff 
Stmies, hjf variations of Teriipcralure. By William H. 
C. Dahtlett, Lieutenant United Slates Engineers *. 

Sib, FarUAdami, Nnaport tfarboar, March 12. 1832. 

Xn the progress of this work, we have had occasion to use con- 
siderable quantities of coping-stones taken from different locali- 
ties, with all of which it haa been found impossible to obtain 
tight joints. The wails on which these stones were placed have 
not undergone the slightest change; and notwithstanding they 
were laid with the greatest possible care, and their joints were 
. filled wUh the best cements that could be devised, yet, at the 
expiration of a few weeks, these joints were broken up by fissures 
which extended from the top to the Lotlom of the coping. 
These fissures were supptised to have arisen from a change of 
dimensions in the coping-stones, in consequence of the ordinary 
variations of atmospheric temperature ; and, with the view to 
ascertain if the total amount of cracking could be attributed to 
this cause alone, a series of experiments was instituted by order 
of Colonel Totten, and continued from 18th August 1830 to 2d 
June 1831. The circumstances connected with these experi- 
ments, as well as their results, you will find subjoined. Colonel 
Totten requests tne to communicate them to you, supposing 
that you may find them of sufficient practical importance to de- 
serve a place in your Journal. 

These experiments were made nearly at the same time, upon 
gTai)ite, limestone, and sandstone, the kinds of stone used ior 
the coping; and for this- purpose a piece of each was Belectei 
in such a manner that the three pieces were of nearly equu 
lengths. The granite has a line grain, is of a. compact texture^ 
and was taken from a boulder at the head of Buzzard^s Bay : 
the limestone is white, has a fine grained crystalline stnictuir^ 
and accompanies primitive rocks; it was taken from the quaitica 
of the Sing-ung State Prison, New York : the sandstone is fnjm 
the quarries in Chatham, Connecticut, and belongs to the old rtA. 
sandstone formation, according to the Rev. Edward Hi tchcocic ;^ 

■ SilUmui'B Jounud, Tol. xxil. No. 1. April 1832. 

-f- He now refers all the aandattiiie of the Connecticut valle; to the Bev 
red randstOD«. ' 
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^t has a granular structure, rather coarse, and its cement i 
argillo-ferniginoii s . 

To ascertain the exact lengths of these pieces at the different 
temperatures produced by exposure to the weather, these alone 
being important for our immediate object, and for the purposes of 
construction generally, the measurements were made by means 
of a white tine rod, with copper eibows at the ends, embracing 
the stones when applied to them, as represented in the sketch. 
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AA is an elevation or vertical section lengthwise of the stone 
to be measured ; BB the measuring rod, with elbows D and C, 
of thin hammered copper, firmly secured to it. The end D was 
always adjusted to the same part of the stone, by sliding through 
a groove in the copper guide F cementeti to the stone ^ the 
elbow C was adjusted in like manner by sliding through a groove 
in the piece E, niso attached to the stone. The elbow C has 
itself a groove, through which the wedge W may slide horizon- 
tally under the guide E, between the elbow C and the stone. 
This wedge being graduated as a diagonal scale, showed by the 
distance which it entered, the difl'erence between the length of 
the measuring rod and that of the stone. The expansion of 
the measuring rod being known, the length of the stone could 
be calculated in decimals, viz. the English standard inch. 

A groove was cut in the stone, in which a thermometer was 
placed at each measurement, and, being covered, was sufFeied 
to lie some time, in order to ascertain the temperature of the 
stone. The temperature of the measuring rod was assumed to 
be that of the open air to which it had been exposed. 

By Lardner and Kaier's Mechanics, we have, as a mean 
between the results of Captain Kater and Dr Struve, for the 
linear expansion of deal wood, in terms of its length, for one 
degree of Fahrenheit, the decimal .00000255 ; and by the Edin- 
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burgh Encyclopiedia, article Kxpan»ton, we find the dec 
.00000944 to express the same for hammered copper. From 
these data, the actual length of the measuring rod was calculated 
tor each experiment, knowing its length at 60° Fahrenheit. 
But to abridge the calculation, tlie difference in length between 
the stone and measuring rod, as shown by the wedge W, was 
subetracted from the length of the rod, before making the re- 
duction for the temperature of the latter. The length of the 
copper part, and that of the wooden part, were calculated Bepa- 
rately, on account of tlieir different expansibilities. The result 
of this calculation is the following Table. 
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32 


93.1352 


32 


94.0408 


31 


oi-oiue 




31 


93.1422 


36 


94.0330 


3B 


940664 




36 


93.43G0 


38 


94.0430 


39 


91.0438 




36 


93.13S7 


37 


94.0483 


31) 


94.0S92 




38 


93.4436 


11 


94.0344 


43 




22 


52 


934323 




94.0348 


B3 


04.0560 


S3 


68 


93.1430 


62 


94.0541 


61 


94.0718 


24 


83 


93.1056 


86 


94.0720 


93 


04.0879 


26 


86 


93.1840 


88 


94.0737 


93 


91.0829 


2G 


90 


93.4709 


88 


94.0688 


95 


91.0807 


27 


99 


93.4677 




94.0731 


99 


94.0941 


S8 






9» 


94.0093 


too 


91.0906 


SS 






91 


94.0893 


101 


94.0944 


30 






94 


94.0(128 


104 


94.0841 


31 






102 


94.0721 


109 


94.0702 
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It is probable that many of the discrepancies here noticed 
were owing to the hygrometric state of the stone, and perhaps 
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in part to imperfections in the measuring apparatus ; but as the 
bygroraetric state of the stone was not recorded, we can take no 
account of it in our deductions. These discrepancies, however, 
will have but little effect upon the general result, for it will be 
observed that there is always an increase in the length of stone 
for an increase of temperature, when any two experiments are 
considered which are removed from each other by several de- 
grees. 

From the facts ascertained concerning the expan^on of oth^ 
substances, we may assume that the expansion of stone is uni- 
form; and that, within the range of our experiments, each of 
the stones increased in length by a common difference for each 
degree of the thermometer. To find an approximate value for 
this common difference, say for the granite, we substract the 
first observed length from the last, and, if these experiments 
were accurate, the difference .0470 would be ninety-six times 
the common difference, ninety-six being tlie difference in d^rees 
between the extreme temperatures : the same operation being 
performed with the second experiment, and that next the last; 
the difference .0298 (the difference in lengths) should be eighty- 
six times the common difference. By thus comparing the ex- 
treme experiments of those which remain, we obtain the follow- 
ing Table. 
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EiperlmcnU. 


»eg^ 


nlir. In Lragthi. 


1 and 31 


06 


+ .0470 


2 ... 30 


86 


+ 


0298 


3 ... 29 


82 


+ 


0433 


* ... 2R 


SO 


+ 


0428 






+ 


MOl 


e ... 26 


76 


+ 


9406 


7 ... 26 


74 


+ 


0486 


8 ... 24 




+ 


1)373 


9 ... 23 


48 


+ 


OIBO 


10 ... 22 


36 


+ 


9063 


11 ... 21" 


25 




9001 


12 ... 30 


20 


+ 


1125 


13 ... 19 


17 


+ 


9034 


14 ... 18 


le 




3034 


16 ... 17 




- 


0034 


Total . 


817 


.3708 [ 
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Wc have neglected the sixteenili exptriment, Liecause we carf 
not employ it without UF^ing some other experiment twice, thus 
giving the latter an undue influence, and because the middle 
term should have the least weight in determining the common 
difference. 

By the above table, we find, as the combined result of all 
the experiments, that .3708 should be 817 times the commcHi 
difference ; and hence tlie comnion difference for one degree of 
Fahrenheit is .0004538 inch. Now, assuming 9+.05 inches as 
the mean length of the granite, which is BuHiciently near, we find 
the linear expansion for one inch of stone for each degree of 
Fahrenheit to be ^^^ = .000004825 inch, and for one foot thi 
expansion would be .0000579 of an inch. By proceeding 
the same way witli the experiments on the other stones, we 
tain the following results :— 



tnia 



ll«o»*^B«[hln 


Cocninon dilftrenn In 
Incho! for Ihe -tale Itnsft 




Granite . 04.05 
Marble . »S.44 

White Pine . . 
Hammereil Copper 


.0004S38 
.0005207 

.OOOOflGft 


.0000041129 ' 

-oooonssfld j 

.000009533 
.O00002u6 
.OU000041 
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To apply these results to the case in question, let us suppoee 
two coping-stones, of five running feet each, to be laid in mid- 
summer, when they have a temperature of 96° Fahrenheit; in 
winter their temperature may safely be assumed at zero, so that 
the total variation of temperature will be 96° ; and if we suppoee 
these stones tocontract toward theircentres, which would be the 
most favourable supposition as regards the tightness of the 
joints where a number of these stones are used, the whole length 
of stone put in motion by a change of temperature would be 
five feet. If the c»ping be of granite, the distance by which 
the ends of the stones would be separated, in consequence of 
one degree's variation, would be sixty inches, multiplied into 
.000004825 = .0002895 ; and for a variation of 96 degrws, thia 
distance becomes .0002895 x 96 = .027792 inch, giving a crack 
a little wider than the thickness of common pasteboard. Foe 
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marble this crack would have a wid^h of .03^4, nearly twice the 
.thickness of common pasteboard; and for sandstone .05491^9 
nearly three times the thickness of pasteboard. These cracks are 
not only distinctly visible, but they allow water to pass fr&ly into 
the heart of the wall. The mischief does not stop here: by this 
-constant motion back and forth in the coping, the cement, of 
whatever kind the joints might be made, would be crushed to 
powder, and in a short time be totally washed by the rains from 
its place, leaving the whole joint open. 



Observatiofis on Saline Crystallization. By Henry Ogden, 
M. D., Extraordinary Member of the Royal Medical Society 
of Edinburgh. Communicated by the Author. 

Jln crystallizing small quantities of saline substances, it has fre- 
quently occurred to me to observe, that concentrated warm solu- 
tions may be cooled down to the ordinary temperature of the 
atmosphere, without depositing crystals. This property, as 
appertaining to sulphate of soda, is noticed in most of the sys- 
tematic works on chemistry ; but it is usually stated that it is 
necessary to defend the solution from the pressure of the atmo<* 
sphere, by removing the vessel containing it from the fire, whilst 
in a stat€ of ebullition, and immediately corking it up. 

Gay-Lussac*, however, has shewn, that atmospheric pressure 
does not necessarily induce crystallization ; he found that if the 
liquid was covered with a film of oil of turpentine, it might be 
cooled without crystallizing. And more lately. Professor Tur- 
ner-}- has succeeded in the same experiment, without the use of 
oil, '^ by causing the air of the flask to communicate with the 
atmosphere by means of a moderately narrow tube. 

I have made a number of experiments on this subject, with 
many different salts ; but I have never observed any relation to 
exist between the pressure of the atmosphere and the occurrence 
of crystallization in supersaturated solutions. The solutions 
have been cooled in vessels of all forms, from a narrow-necked 
flask, corked or not corked, to an open jar, or even a wide basin, 
without their crystallizing. 

* Aunales de Chimie, voL Ixxxvii. f Elenu CVy^xcu 
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■KBMifibne it no ne urity agunrt it* fn&ag. And wben it wac- 
cfdi, and a waprrmtanud aolnbon ii Uiii* obtaiBed ia a wdl- 
doacd fladc or phial, I hare foaod it as esaily exdud to ciTslal- 
lue bjr agitatioi withom remaring the oork, as «b«i it is coo- 
Uiaed in an open veu^ 

Atmcnphertc pmsure, then, I do not consider as a condition 
aA all facilitating cry ■tall izatioa in a supersaturated solution. 
Nor have I been able to deiermine what conditions are necess^- 
ry. CryftalliEBlion c^ten occurs without any obvious caaae. 
The ftlightcTit agitation will sometimes produce it ; erea that oc- 
Caiioned by stepping across the room has appeared sufBcienL 
Sometimes, again, the solution will bear to be briskly ag:itated 
■evrral limes daily, for many successive days, without crystalli- 
sing. A crystal of the same salt as that in solution will gene- 
rally bring on crystallization, when placed in contact with the 
liquid ; freijuently, however, it fails to do so. As a general 
rtile, thi- stronger the solution is, the more readily It is excited 
to crystallize by either of these means. 

Sulphate of soda is the salt most frequently quoted as pos- 
KCMsing the property of resisting crystallization ; but it is by no 
motms confined to it, or to any genus of salts in particular, alka- 
linp, enrthy, or metallic. Yet there are many salts of which I 
have never been ahle to form supersaturated solutions ; if there 
was the slightest exciss over the quantity soluble in cold water, 
it waN invariably deposited on cooling, however cai-efully the 
experiment wos iwiduclwl, and whether or not the solution was 
pmlfctcd friHn nfinonpheric pressure. To this peculiarity I 
■hull Hubsi^qnently revert, 

In Mating that cryslatlizatlon is quite independent of atmo- 
spheric pressure, I do not advance it as a new discovery, but 
rather ni n point requiriiig additional investigation. The ear- 
licHt mention t find of it, is in Gay-Lussac's paper published in 
119 ; but lie srcras fo bnvo considered some protection neces- 

»» ind rmploycnl for this piir[)ose a stratum of oil of turpetu 

. Ony-I.ussnc also fonncd suporsulurated solutions^ with 
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three or four different salts, shewing tliat the property was not 
jyeculiar to tlie sulpliate of soda. 

In the Repertory of Arts for 1818, vol. xxxin, is a paper by 
Dr Ure, in whicli are detailed some curious experiments, tend- 
ing to shew that negative electricity has a powerful effect m 
promoting crystallization. He operated on sulphate of soda, 
and also arrives at the conclusion that " neither the chemical 
||Roperties of the atmosphere, nor its pressure, have any influ- 
ence on crystallization.^ 

then, Mr Graham of Glasgow lias rendered it probable 
tfaat the chemical properties of the atmosphere, or at least of 
Bome gases, are capable of inducing crystallization. His exp&. 
riments consisted in throwing up small quantities of gases 
through mercury into supersaturated solutions of sulphate of 
soda, and he concludes that " air determines the crystallization 
of supersaturated saline solutions, by dissolving in the water, 
and thereby giving a shock to the feeble power by which the 
excess of salt is held in solution.'" Ammoniacal gas was Ibund 
most efficient. The experiments are detailed in the Transac- 
tions of the Royal Society of Edinburgh for 1828. They also 
prove crystallization to be independent of the pressure of the 
atmosphere. 

Notwithstanding these authorities, the doctrine of atmosphb 
ric pressure occasioning crystallization is yet very generally re- 
ceived, and may be traced in some of our best works on chemis- 
try. There is a certain appearance of analogy between the con- 
version of elastic gas into a liquid by the force of strong pressure, 
and the conversion of a supersaturated liquid into a crystalline 
solid by the same means, which has greatly leniled to give cur- 
rency and plausibility to the latter doctrine. But the analogy is 
deficient in one very important particular. The liquefaction of 
a gas is attended with an immense reduction of volume; whilst in 
the solidification of a liquid, the volume undergoes little or no 
change. 'I'here are also circumstances in the mode of experi- 
menting which may have been instrumental in perpetuating the 
error. When the cork or stopper is removed from a closed 
vessel containing a supersaturated solution, it is very liable to 
occasion a few almost imperceptible fragments of salt to be de- 
tached from the neck, which, Jailing into the liquid bel< 



4 
I 



M 



I 

I 



912 Dr Ogdeii on Sal'iM Cryatallhatim. 

mediately excite crystallization ; and this may readily be siippo- 
Bed to result rrora the entrance of the air. But supposing that 
there can be no suspicion of such an inaccuracy on the part of 
the operator, the agitation produced by the entrance of the air 
may, of itself, be a sufficient cause. The violence of the alinO' 
spheric vibrations caused by the discharge of a pistol is sufficient 
to break ordinary window-glass. Every one knows the loud re- 
port occasioned by puncturing the concave bladder forming the 
upper surface of a vessel exhausted by the air-pump. Of the 
same character is the sound in tlie common operation of opening 
a bottle of wine. The effervescence of champagne by a smart 
blow on ihe top of the glass with the pahu of the hand, is a fa- 
miliar illustration of a change in the constitution of a liquid, 
occasioned by a violent shock. In like manner, the concussion 
produced on the surface of a supersaturated liquid, by the sud- 
den admis^on of air, may be amply sufficient to induce crystal- 
lization. 

Besides the circumstance of pressure not being essential to 
crystallization, nor certain to produce it, there are other minor 
points in the nature of supersaturated solutions, into which I 
was led to inquire, and which it may not be deemed irrelevant 
to mention. These, as well as the first, will be sufficiently ex- 
plained by the following desultory experiments. It is necessary 
to premise, that, in all cases, the solutions were unprotected 
from atmospheric pressure, except where the contrary is express- 
ly stated. 

1. A hot solution of carbonate of soda nearly saturated, and 
contained in a six-ounce phial, was allowed to stantl in a hot 
aand-bath until the whole was cool. Twenty-four hours alter- 
wards it wa@ perfectly lluid, but being gently moved, it solidi- 
fied. 

2. A strong solution of sulphate of soda was filtered whilst 
hot into two phials, one of which was corked immediately, and 
the other was left open. At the end of three hours, tlie contents 
of each remained fluid, and each became solid on being agitated. 

3. A strongsolutionof sulphate of soda was filtered whilst hot 
into an open jar three inches in diameter. Twenty-four hours 
afterwards, it remained perfectly fluid. A crystal of the same 
salt being dropped into it, the whole solidified in a few seconds. 
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These experiments clearly demonstrate tbat atmospheric pres- 
sure alone does not produce crystallization. 

Owing to its remarkable property of being most soluble at 
the temperature of 106° Fahrenheit, sulphate of soda is particu- 
larly well adapted for these illustrations. It does not require so , 
gradual and careful a reduction of temperature as other salts;' 
the solution may be filtered at any high temperature near the 
boiling point, for it has no tendency to d-ystallize until it has 
fallen to 106°. With many salts, crystaUization commences 
with the least reduction of temperature, and if the attempt is 
made to filler their solutions fully saturated, ihey immediate- 
ly be^n to crystallize. It is therefore necessary to use them 
somewhat under saturation at the boiHng heat. 

4. A strong solution of muriate of lime was closed up whilst 
Iiot, and allowed to cool. It was several times freely agitated, 
without producing any effect. On exposing the phial contain- 
ing it to a blast of cold wind, it crystallized. The same effect 
may be produced by dashing cold water on the outside of a ves- 
sel containing a supersaturated solution. 

The seclusion from atmospheric pressure in this case had my | 
effect in preventing crystallization, 

5. To ascertain if a supersaturated solution was capable of 
exhibiting its proper chemical qualities without crystallizing, I 
again heated and gradually cooled the vessel containing muriate 
of lime. Into the cold supersaturated solution thus formed, I 
let fall two drops of concentrated sulphuric add, which pro- 
duced a solid crust of sulphate of lime, and evolved fumes of 
muriatic acid, but did not induce crystal lizaliun. 

6. The last experiment was repeated, shaking the mixture at I 
the time the sulphuric acid was added. It did not, however^ | 
crystallize 

7- Decomposition was likewise effected by adding oxalate of 
ammonia to the same solution. No crystallization was proi | 
duced. 

8. Nitrate of barytes was dropped into a supersaturated solu^ 
^L tion of sulphate of magnesia, forming sulphate of barytes and 
H nitrate of magnesia. The solution did not crystallize. 
^^ The only result of the four last experiments is, to shew thab _ 
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the salts in supersaturated solution;^ continue to exert chemtc 
elective attraction, without necessarily reverting to the state of 
ordinary saturation. This might have been considered doubt- 
ful, in consequence of the feeble affinity by which the salt is 
held in solution. A drop of alcohol, by combining with the 
water, separates a nucleus, and thus crystallizes the whole. 

It occurred to me that the jiecuhar constitution of super- 
saturated solutions, on which depends their power of resisting 
crystallization, might be completeiy changed by the admixture 
of a portion of mother-water of the same salt, which had af- 
forded crystals; — as the fermentative process is established by 
means of a ferment, in a liquid capable of undergoing fermen- 
tation. 

9. With this view I again prepared the supersaturated solu- 
tion of muriate of lime, and poured into it a drachm of mother- 
water of rhe same salt. The vessel was briskly agitated, but no 
crystallization succeeded. 

Hence, whatever may be the molecular slate or constitution 
of a supersaturated solution, it is quite compatible in mixture, 
or in combination, with a solution simply saturated. 

In some supersaturated solutions crystallization proceeds slow- 
ly; in others, especially if concentrated, it proceeds so rapidly 
when a nucleus is obtained, as to give the idea that the disposi- 
tion to crystallize is communicated instantaneously, like an elec- 
tric shock, to the whole mass. The following experiment, how~ 
ever, proves that this is not the case. 

10. An evaporating dish was prepared with a supersaturated 
solution of acetate of soda, and left for twenty-four hours in a 
state of perfect quiescence. A crystal was then carefully dropped 
in at one ^de. When about one-fourth of the mass had crystal- 
lized, a portion of the remaining liquid was poured into another 
vessel, where it continued fluid until the next day ; it also was 
then crystallized by the same means. 

1 1. A vessel containing supersulphate of Jilumina and potash, 
which had already been the subject of experiment, was heated 

n a sand-bath until all the salt was redtssolved. On cooling, 
[bout one-third of it crystallized ; the rest remained fluid until 
it was shaken. 
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This experiment shews that the presence of crystals i 
supersaturated solution does not necessarily determiae crystal^ 1 
fizatioD. 

12. There does not appear any limitation to the time whictt ] 
a supersaturated solution may retain its fluidity. Phosphate at 
Boda was kept in that state for the space of eleven days, then 
shaken for several minutes, and poured into another vessel. It 
continued perfectly fluid until a crystal was dropped into it. 

I have already staled, that with some salts I have never suc- 
ceeded in forming supersaturated solutions, the excess being 
always deposited on cooling. The mode of determining this 
property may be varied in many ways ; that which I generally , 
adopted, and found most convenient, was the following. I 

Any given quantity of a salt is dissolved in a quantity of 
distilled water less than is requisite to form a saturated solution 
when cold, but greater than is requisite to form a hot saturated 
flolution. The operation is performtd in a glass-flask over a 
eharcoal-fire, and after being kept a few seconds at a bolhog 
heat, the solution is filtered through paper into another clean 
flask, in which it is again brought to a buihng heat. The fire 
is then covered witii an iron-plate, by which it is slowly and 
gradually extinguished. The vessel containing the solution is 
suspended over the iron-plate, and within an inch of it ; every 
thing is then left undisturbed for ten or twelve hours. Whea 
cold, if the salt is found to have crystallized, it is owing to one 
of two causes; either it is a failure of the experiment, the salt 
being capable of forming a supersaturated solution ; or the salt 
k one of those which are incapable of existing in that state. 
To remove the doubt, the vessel and its contents must be again 
heated and cooled; this process must be frequently repeated; 
wd if there is uniformly a deposition of the superabundant salt^ 
k may be concluded that it is incapable of forming a supersatu-> 
nted solution. 



The first of the following tables exhibits those salts with- whidt 
Z.have formed supersaturated solutions; the second, those which 
appc^ incapable of that state : — 
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Carbnulite of Andn. 
Sulphate of BOila. 
Tutrste of soda and potash. 
Bibocate of ttoAa. 
Acetate ol'suda. 
Phonphatc ursndB. 
FeiTocyanate of potaah. 



Ojcakte ol 
Sulphate of magnesia und a 
Sulphate of magnesia- 
Muriate of lime. 
Muriate ot ijarytes. 
Afetate of lead. 
Sulpbate of iron. 



Supersutphate of alumina and potash. Sulphate of zi 

Bisulphate of potasli. 

TaitTate uf potash and antimonj. 

Nitrate of ammonia. 



Bichloride of mercury. 
Nitrate of harjtes. 
Muriate of ammonia. 
Sulphate of ammonia. 
Sulphate of magnesia and potash. 



Muriate of potash. 
Nitrate of potash. 
Sul])hate of potash. 
CSiromate of potash- 
Chlorate of polaah. 
Nitrate of lead. 



In the progress of these experiments I could not avoid ob- 
serving, that the principal characteristic difference between these 
two sets of salts was, that the first contain water of crystalliza- 
tion, whereas the second are anhydrous. So generally true is 
this, that it was with some surprise that I found bichromate of 
potash, an anhydrous salt, to form an exception. Of all the rest, 
of the Salts in the first table, the crystals are hydrates. In the 
second table there are two exceptions, sulphate of ammonia, and 
sulphate of magnesia and potash, both of which are crystalline 
hydrates. These three exceptions (and many others may yet 
be found) annul the distincdoo between hydrated and anhy- 
drous salts, and invalidate any general rule which might be 
founded on it. 

■ Whilst operating on sulphate of soda, I frequently observed 
a deposition of a portion of the salt, in the form of brilliant 
transparent crystals, which became white and opaque when 
crystallization was induced in the remaining liquid. This ph&. 
nomenoD is described by Mr Faraday in the Journal of Science, 
vol. xix. ; he finds the crystals to contun eight only, instead of 
tm, atoms of water of crystallization. Mr Faraday refers to 
thdr production in closed vessels only. I Have genenJIy experi- 
mented with open vessels, and all the instances I have seen have 
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been in such. In one case the veasel was an open dish four md 
wide. 

But there is another phenomenon in the habitudes of sulpt 
of soda wilh water, which, bo far as I know, has not been no- 
ticed by any writer. Under certain circunisiances, a cold super- 
saturated solution has the power to dissolve an additional quan- 
tity of the crystallized salt. Not only does it dissolve it, but 
the solution is greatly facilitated by agitation, unless, by some 
capricious incident, the agitation should excite it to crystallize. 
To illustrate this point, four ounces of sulphate of soda may be 
dissolved in four ounces and a half of hot distilled water in a 
glass-flask. The superfluous salt must be allowed to crystallize, 
and the vessel containing both salt and mother-water is to be 
placed in a dish containing sand, and exposed to a temperature 
of 120° or 130° F. in a common kitchen-oven. When all the 
salt, with the exception of about a drachm, is dissolved, the 
flask is to be removed and carefully cooled. If this is success- 
fully done, it is not accompanied by any deposition of cryatak. 
In this stage, the flask contains a cold supersaturated solution, 
along with the portion of salt which remained undissolved by 
the heal of the sand-bath *. It is now to be gently inclined to 
one side, so as to elevate the undissolved crystals into the sup«i» ■ 
riur part of the liquid. After standing an hour or two in tldtJ 
position, the most elevated part of the salt will have been dis- 
solved ; and, the vessel being inclined in another direction, an- 
other part of the salt is in its turn raised to the superior part of 
the liquid, and there dissolved. 

In repeating the experiment, I have generally shaken the 
vessel briskly, and found the crystals to dissolve with much 
greater rapidity in consequence ; though this very agitation bu 
sometimes induced crystallization before the solution had beoll 
completed. ; 

Thus, a solution of sulphate of soda more than saturated, and 
which has stood two, three, or four days in a cool room, actual- 
ly continues to exert a solvent power on salt of its own kind. 

It was suggested to me, that the undissolved salt might not 
be sulphate of soda, but some accidental impurity, soluble in 

• Furniflhingnnother proof timt the presence of irryatals in a supersaturated 
lolutioQ does not necesBarily deterinine crystallization. • m 
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virtue of the knowTi power possessed by saturated solutioDI 
dissolve a lillle of anolhcr different salt. I Ijad no reason to 
doubf the purity of the salt which I employed, and I tried many 
diiferent spet-iniena, and always obtained the same result. To 
put it Btil) further to the test, I prepared the solution as above 
described, and when cool, poured the supersaturated liquid in- 
to another vesselj and crystallized it. I then returned the mo- 
ther water into the flask containing the undissolved salt ; but it 
had no solvent effect on it. So that the very same salt which 
would have dissolved in a cold supersaturated solution, was in- 
soluble in a aoluiion simply saturated, which is the condition of 
mother water after ihe deposition of crystals. 

Doubtless tliis power of solution possessed by the supersatu- 
rated h'quid, has its limits ; as the first stage, or simple satura- 
tion, iB the limit of the solvent power of cold water ; but what 
is the limit of supersaturation, yet remains to be ascertained. 
And the inquiry is beset with some difGcullies; for, independ- 
ently of the great liability of strong solutions entirely to crystal- 
lize, the process is sometimes interrupted by the deposition of 
the brilliant quadran^rular crystals, containing eight proportionals 
of water of crystallization. Sulphate of soda may indeed be 
considered capable of three stages of saturation ; the first is the 
limit of the solvent power of cold water ; the second is the li- 
quid which has deposited quadrangular prisms; and the third 
contains a still greater quantity of salt. The next experiment 
illustrates these three stages. 

13. A supersaturated solution of sulphate of soda, with a por- 
tion of undissolved salt remaining at the bottom of the vessel, 
was allowed to stand at rest for four days. It was then briskly 
agitated, and most of the salt was dissolved. All this time it 
had existed in the third stage of saturation, although not at the 
limits of that stage. The next day there had been a consider- 
able deposition of brilliant and transparent crystals. The re- 
maining liquid was now in the second stage of saturation. The 
whole was again repeatedly shaken in the course of three hours, 
without effecting any change. Two hours afterwards, the liquid 
suddenly became nearly solid, without any apparent cause ; the 
small quantity of fluid now remaining was in the first stage of 
saturation. 
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I never could calculate with any certainty on the phenomena ' 
which these experiments would present. They were often total 
failures, and it was only by frequent repetition of them that 
their peculiarities could be observed. The following ia an in-^ 
stance of the irregularities I met with. 

14. A pound of crvstallized acetate of soda was fused in i 
water of crystallization, and poured into a clean glass retort. 
Six hours afterwards, it was cnld and perfectly fluid, with the 
exception of a mass of crystals about the size of a hazei nut, 
wliich lay at the bottom of the retort, and a few smaller masses 
which were floating in the liquid. It was several times shaken 
without its shewing any tendency to crystallize. A small cry- 
stal of the same salt being then dropped in, the entire mass be- 
came solid in a few seconds. The evolution of sensible heat 
which attends the transition from the liquid to the solid state, 
was in this case very considerable. 

15. Sulphuric acid suflicient to decompose the acetate of soJ 
was then added, and the acetic acid was drawn off by distilld 
tion. Water was poured on the residuary sulphate of sodS. I 
when cold. The next day about two-thirds of the salt had dis 
solved ; but on attempting to pour it out of the retort, it sudi-- 1 
denly crystallized, and became a semifluid mass. 

SuyHEELABO. 



On the Magnitude of the Ultimate Particles of Bodies ; 
J'usory Animals not Jbrmed immediately Jroni Dead Matter jA 
Extraordinary Minuteness t^ the IJi/itsoria ; Improved Ar^ 
rangement qf the Iri/itsoria ,■ Marvellous Midliplication c 
the Iti/iisoria ; Estimate qfilte relative value of the Micras^A 
copes of Chevalier, Ploessel, and Schiek. By Prof. C. GL J 
Ehrenberc of Berlin. 

Magnitude of UUimate Particles. — Within these few years, i 

I the atomists have become pretty confident in their doctrines re., i 

lating to the minute particles of bodies. They have not rested I 

jHtisfied with viewing atoms as ideal unities of an Infinite degree f 

k of minuteness, but have sought for approKimntive numerical eit. i 
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pressions of their magnitudes. Nay, many bold theoreticat ex- 
perimenters of the present day seem to have fallen little short, 
in their own imagination, of in reality seizing the ultimate ele- 
luentB of bodies, and of reconsiructing them at pleasure. 

Newton long ago taught us to believe that the elements of 
colotir were of tolerable magnitude. His worda are, " Could 
the power of the microscope be so increased as (o represent ob- 
jects at a foot distance, magnified 500 or (iOO times above what 
tbey appear to the naked eye, I imagine that we might discover 
some of the coarser elements which enter into the formation of 
colours ; and that, with a microscope which magnified 3000 or 
4000 times, we might recognise them all, even those which form 
the black colour." Supposing that Newton has correctly esti- 
mated the natural power of human vision, his elementary parti- 
cles, as appears from the following observations, would, for the 
ted colour, not exceed a minuteness of snnno"' '" diameter, be- 
tween which and niooci") ^' coloured particles, not excepting 
the black, would be included*. Butitisprobable that Newton's 
estimate of the acuteness of vision is below the truth, when these 
elementary particles would become considerably larger. But, as 
has been already observed by Herschel, in his Optics, it roust 
rot be forgotten that Newton made a marked distinction be- 
tween the elements of colours and atoms, as well as later pliilo. 
Hophers, allhough he does not expressly say so. In the above 
passage, Newton does not speak of atoms, but of colouring par- 
ticles. — {Train d'Optigue, 1704 ^ lib. ii, part iii ; Ed. Franc. 
1720, p. 357.) 

The small magnitudes which have been required for the ex- 
plication of the phenomena of light upon the theory of undula- 
tion, are exactly enough determined by calculation, but they 
can only be considered as hypothetical, not as really observable 
quantities, as the whole theory, however great its probability, 
still requires more complete demonstration.' The smallest length 
of a wave of light on this theory, calculated from the most exact 
data, does not exceed iBsmsu'i "^ about ^ji^B"- But, as the 
particles of ether must be considerably smaller than their undu- 

* The general reader mny be informed, that 0" is tlie mark foi inch, O"' AB 
line or 12th part of on inch. ^^^H 
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latory motions, this number gives a tangible limit for their ' 
maximum, although somewhat arbitrary, and therefore one ex- 
pression for iheir degree of minuteness. If we were to conclude 
the minuteness of these elementary particles from the want of , 
weight of highly condensed light, or mosses of ether, the limits | 
of these maxima must be considerably extended. All these,, i 
however, are mere hypothetical magnitudes when we come to ■ 
express them in numbers. 

The coloured phenomena between glasses which are nearly in 
contact, permit likewise of some inferences regarding the mag- 
nitudes of the so-called elements of colour. Newton has already 
fixed at lyn'oflo", the smallest interval, which gives a white co- 
lour, which is a little more than ^an7rB"'i *"*! Haiiy has calcu- 
lated, from the different refractive powers of mica, that a plate 
of this substance, which produces the same effect as the above 
layer of air, must be joo'ddb of a millimeter, or aDn'ooo'" '" 
thicl^ness. 

With respect to solid inorganic as well as organic bodiesy 
Robert Brown's microscopic measurements of the years 1827 
and 1829, fixed the size of the smallest observable particles 
whicli he saw in active movement, and of a globular form, at 
about joTico" ^° !Dniii!"i '^'' from jb'^ji'" to bjuo'" '" diameter. 

J. F. W. Herschel, in his Optics (1829), says, that he ha* | 
seen bodies, through an Amician microscope, magnifying 3000 ' 
times, but that he was far from supposing that he had at all 
succeeded in resolving bodies into their constituent atoms. 
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Injusary Animals not ^formed directly from dead matter. — 
Bumas, the chemist, from his own observations, main- 
tained, in 1825, that the elementary globules of dead orga- 
nic matter might be seen and counted by the aid of a good 
microscope ; that they formed other larger bodies by the simple 
union and augmentation of their masses, which were at first in- 
fusory animalcules, capable of being resolved by the electric 
shock into their primitive elements, when they assumed the 
form of a raspberry. — {Diet. Class. d'Hist. Natur. Article Ge- 
NEEATioN, p. 195-) In the same place, p. 81, the author be- 
lieves that, in the present state of chemistry, it was possible to 
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form aynlhetically an artificially organized matter, and con- 
cludes, " If infiisory animals could be obtained in this way, the 
Bonnetian theory of generation would be overlurned.'" 

Koelle also gives a peiiuliar chemical microscopic explanation, 
(Kastner'a Archiv. /■ NaUirlehre, xii. 348,1827.) He says: 
Zymom consists of microscopic globules, and forms with Glyadine 
Gelatin (p. 350.) Zymom is the substance from which the 
simplest organic forms are produced on the occurrence of fa- 
vourable circumstances (p. 352.) The globules of mUk and 
blood are zymom ; gelatin, cascum, starch, sugar, &c, contain 
zymom, (p. 350.) Silica assumes first a vegetable structure, 
and from the zymom formed from thence arises animal lite, 
(p. 358.) Vegetable matter can be immediately changed into 
an infusory animal (p. 360.) In favourable circumstances, the 
different kinds of infusory animals can be formed from zymom 
(p. 358.) The first infusory animal, the lowest organic form, 
is an animated zymom globule (p. 358.) Zymom may, in cer- 
tain points of view, be considered as an eg^, (p. 360.) The 
yolk of egg consists of zymom united with mucus, (p. 357.) 
These are not hypotheses but facts, (p. 361.) 

That the origin of many organisms is the efiect of putrefac- 
tion or fermentation, and therefore a purely chemical process, is 
a very old opinion, and therefore could not fail of being repro- 
duced in an improved form in modern times. Gruithuisen 
(GeMen's Journal der Pliysik, viii. 519. 1809) has characterised 
the formation of the smallest organic forms as a peculiar kind 
of fermentation, and specifies, besides the vinous and acetous, 
the irvfiisorial fermentation as a source of organization. For- 
merly the autochthoniens were suppose<i to have been formed in 
this way, afterwards it was limited to insects, and the plants 
produced during the process, but now insects and the larger 
plants have been withdrawn from this category. It has siuce 
been extended a little to include the Infusoria and Fungi, on 
account of their difficulty of observation, but from which, as our 
observations have shewn, it must be equally withdrawn. 

Berzelius, who notices the subject in his classical Lehrbuch 
(Jer Chemie, but does not give any observations of his own, con- 
siders as probable the fact mentioned by others, that dead orga- 
nic matter, on being moistened with water, generates infusory 
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animals ; and views Professor Hornschuch'a idea as not impro- 
bable, that the prima germina rerum, or infusoria, may hi 
formeil in different bodies, under certain external influences^ 
In other respects he has followed MM. Dumas and Milne Ed> 
wards in the doctrine of organic atoms ; and the inorganic 
atoms, which have been of so much service to the doctrine of 
chemical proportions, by the simple process of addition and sub- 
traction, are more or less ideal unities, which will long continue 
of the most decisive practical benefit to chemistry. 

Quite recently Muncke of Heidelberg has observed the march 
of organic bodies in infusions with a microscope of Plosset, and 
has arrived at the result, that a passage of organized matter 
takes place from vegetaVile to animal life, and from animal to 
vegetable life.— (/sw, 1831, p. 1083.) 

I must state, in the first place, that the whole range of my 
microscopic observations are completely opposed to the prevail- 
ing opinion, that infusory animals or fungi can be produced by 
oimply pouring water upon dead organic substances. It must 
be admitted that such appearances are deceiving; but when exa- 
mined minutely, sometimes one kind of infusory animals, some- 
times another, appear under ihe most similar modes of treat- 
ment, and I have never been able to oblain certain forms by 
means of certain infusions, although this is stated in all the ma^ 
nuals, and has succeeded with all the earlier observers. Ac^ 
cording to my results there are certain forms, but few in num- 
ber, and these the most diffused, whose ova or individuals are 
found in everj' kind of fluid, even in those of what are reckoned 
the most poisonous parts of plants. Blainville (Diet, dea SoC 
Nat. Art Zoophytes) has also arrived at the same opinion with 
regard to the genaratio eqnwoca from his own observations. I 
have often laboured in vain to produce, at will, a certain spe- 
cies of organic bodies in little glass tubes, although in others 
containing the same water, and situated in the same circunu 
stances, they multiplied with the utmost profusion. 
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Extraordmary Minuteness of the Infusoria.— My observoi'fl 
tions, in regard to the smallest organic parts, have enabled me* 
tb ascertain the following smallest magnitude, as actually exist 
tfag and discernible by the senses : 



I 
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By means of the microBcope, I saw diatinctly monadesin whicb 
the greatest diameter of the body was from , /^ „'" to j g'g g"' of a 
line. This, which ia the smallest of known animals, I have named 
Monas terma, is the same as that described by Otto F. Muller, 
under this name. In the largest individuals of this animal, I 
WHS able, by colouring the liquid, to discover in some, the lar- 
ger, six, in the smaller, four sacs or stomachs ; and in some 
of them the stomachs did noi occupy the half of the whole 
animal. Such a slomach of the Monas termo, therefore, if 
the animal is only ^jVc W^^ "^ "" ''"^ ^^ ^'^^ (''^ there are 
fmly four stomachs which occupy the half of the animal), 
]s igjijri P^''^ °^ ^ ''"^ '*^ magnitude, consequently five times 
smaller than the smallest molecules observed by R. Brown. We 
observe in the forepart of these animals, as in all the monades, 
a violent projection of Mill smaller bodies than itself, as soon 
as these come near to it, hence these have probably a wreath of 
ten or twenty fot'lcrs around the anterior mouth opening, as in 
the Monas pulvisculus, and the other still larger monadL's. It 
is probable that each of the stomachs which are filled in our 
experiments with colouring matter, contain more than one 
atom; if each stomach contains three coloured atoms, this af- 
fords a proof of the existence of red and dark blue particles 
of colouring matter floating in water, with a magnitude of 
Xissiis V^^^ '^^ ** ^'"^> ssgnnn \>^^^ of an inch in diameter ; and 
if the same objects are calculated according to the .smallest ani- 
mals wc have observed, which are jn'on of a line in magnitude, 
and sometimes contain four coloured points in the hinder pari 
of the body, these latter parts, which are no longer individual- 
ly distinguishable, even by a power of 800, but are distinguished 
in the aggregate, have a magnitude of ^^Jgg of a line, or 
TTs'oTio ^^ ''" inch, which is twenty times smaller than the 
smallest molecules of R, Brown. We may also notice the fine- 
ness of other parts of these livivg organic beings. The small 
stomachs of the monas appear isolated in the body, and sharply 
bounded. In larger infusoria which are j\"', or upwards, in 
diameter, we see these receptacles as distinct bladders, and there 
is no reason for assuming another structure in the coloured ca- 
vities observed in the smallest of the monades in our experi. 
ments. If we assume the thickness of the walls of the stomach 
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y'[i of ita diameter, it amounts in the Monas termo, having' J 
a diameter of jn'nn'", where the stomach appears as the Jth part i 
of the measurable length of the whole animal, consequently 
IB Bo!)'" '" diameter, to yj^'^^n of a line or Tsinuos of an inch, 
and as there is reason for supposing that the walls of the sto- 
mach contain vessels, it affords a sull farther minuteness - of 
atoms. But magnitudes even smaller than these may be 
pointed out. In the Polygastric infusoria there is an ovarium. I 
The grains of this ovarium are as 40 to 1 in the female of the 
Kolpoda cucullus, in others as 80 to ] ; and tliey appear to in* I 
crease in fineness as the body dimioishes in magnitude. Is it 
not probable that it is only the transparency and the imperfeo. 
tion of our microscopes that prevents us from observing a fit J 
miiar ovarium in the monades, which are similarly organized, so 1 
that it cannot be overlooked that there may be young monadaS ] 
oontained in the ovum, ur which have escaped from it, in which | 
the diameter of the whole body measures only ^j^las" '•» ] 
vBsns") ^^*^ which also are provided with stomachs, which, as* j 
cording to the same relation, will have a diameter of from 
?sD^flBo'" 'o BJDisno"'? The walls of these raonadal stomach* 
will be about isuftgfio'" to Bionnoo'" ^^ diameter. 

By the kindness of Professor Eusler of Berlin, I have been 1 
enabled to make many observatioos with a solar microscope. Oa I 
viewing the Monas atomus, strongly filled wilh indigo, I dis- 
covered in the intervals the shades of smaller monades, which 
could not have amounted nearly to jo'jjg"', but which were quite 
invisible in the water when examined with Chevalier's micro- 
scope, perhaps on account of their transparency. Whether these 
bodies were the young of the Monas aiumus, or iodependent 
species, it follows that ao'ou'" 's not the limit to a size of orga- ^^M 
nic forms which can be distinctly seen. ^^H 

Improved Arrangement of the Class Infusoria. — Hitherto I il 

had only been able to observe in Infusoria Polygastrica, the 
muscidar, digestive, and generative systems. In one genus only ^^J| 

I of the class could I detect the points of the eyes. Recently I ^^| 
have been (viz. the Englena) able to detect the eye-points more ^^| 
frequently, so that now the genera possessed with eyes can be ^^| 
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there are some eye-hearing monades li^'" in diameter. 

the traces of a nervous system descend to tlie monades. 

I have extended farther my first endeavour to dass the Infu- 
soria according to their internal organization. The digestive 
system furnishes, in each of the two classes, only four differences, 
The Polygastrica fall under the Anentern, those without intes- 
tine ; the Cyclocaeia, those with a circular intestine ; Orthocsela, 
those with a straight intestine ; and Campylocsela, those with a 
curved intestine. The Rotatoria fall under the Trachelogas- 
trica, long-throated without stomach ; Crelogastrica, long iuCeslioe 
witliout a stomach, and with a short throat ; Gasterodela, those 
with a stomach ; Trachelocysttca, those with bladders. The in- 
testine of the latter is very peculiar. 

The Kotatoria alone, from my further observations, have 
been capable of being divided according to their dentary organs. 
They fall first under three groups : Agomphia, toothless, they 
are few in number ; Gymnogoinphia, free toothed, they are the 
most numerous ; Desmogomphia, hook-shaped teeth. Those 
with free teeth fall under two great natural divisions, viz, the 
Monogomphia with one tooth in each jaw, and the Polygom- 
phia, with many teeth. The Desmogomphia, whose teeth are 
not free but inserted into a cartilaginous plate, fall also into two 
natural subdivisions, the Zygogomphia with teeth disposed io 
pairs, and Lochogomphia, with teeth in rows, so that the fot>- j 
lowing scheme may be formed : ^H 

GVMNOOOMPHIA. DEailOGOMPai*. ^^% 

Monogomphia. PolyRoniphia. Zygogomphia. Lochogomphia. 



Marvellous Multiplication of the Infusoria. — I have also 
made some observations on the development and multiplica- 
tion of the Infusoria, which I deem among the most im- 
portant of all my researches. I have observed for eighteen 
days successively a single Hydatina senta, and as it was per- 
fectly grown when I singled it out, and did not die of old age, 
being accidentally destroyed, the life of this anima! must be 
more than twenty days. Such an individual, when circum- 
stances are favourable, is capable of a fourfold propagation ev.ery 
wenty-four — thirty hours. It can in this lime bring forwards 
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four eggs from the embryo state to the exclu^on of the young. 
But this fourfold increase in the space of a day, when no ob- 
stacle intervenes, and the same individual gives, in ten days, 
forty eggs, and raised to the tenth power (therefore on the 10th 
day) a million of individuals from one mother; and on the 11th 
day 'four, on the 12th sixteen, millions, Sjc. Although this produc- 
tive power is the greatest which has been yet;observed in nature, 
far exceeding that of insects, it is far from attaining that of the 
Polygaslrica. In the Paramecium aurelia, which is ^j'" in size, 
and which has been ascertained to live several days, a doubling of 
each individual by transverse division has been observed within 
twenty-four hours, its rate of increase is therefore double that of 
the preceding. But as these animals, besides division, also propa- 
gate by eggs, and these eggs are not separated from the parent 
singly but in masses, and as they also form gems, the possible 
increase within forty-eight hours becomes quite innumerable. 
Who can wonder that, under such circumstances, fluids should, 
with the brood of two or three days only, swarm witli these anir 
malcules ? ' • ■ 

Estimate of the relative Value of the Microsctpes of Chevalier, ' 
Phessel, and Schiek. — The following are my individual views re- 
garding the microscopes of Chevalier, I'loessel, and Schiek, which 
are the best of the present day> The advantages of all these 
instruments rest upon the discovery of Selligue, and the most 
important advances upon this basis have been certainly made by 
Chevalier. 

The chief practical advantages of the microscope of Chevalier ' 
ire,— extent of field of vision, distinctness of outline, even with ,1 
the highest powers, high magnifying power, a sufficient distance 1 
of the object-lens from the object, which amounts to a line even 
with the highest powers, simplicity of apparatus, and, conse. J 
i^uently, a very moderate price. 

Ploessel's microscope, compared with that of Chevalier, is di^a 
I pnguished by the following properties. With as extensive »T 
1 field of vision, it has still greater, perhaps too great, light, i 
I Ipagnifies nearly double the diameter with great distinctness o 
I QUtline ; its use is more convenient under high powers, from the 
I employoient of several eye-glasses, instead cif the elongation of ' 
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the tube required by the former. The inconveniences of PloeM 
microscope are, — its almost entire uselessnesa for the observation 
of fluids, on account of the small distance of the objecl-lens 
from the object under the high powers, and the impossibility of 
employing apparatus for pressure, not even mica. It is also, 
on account of its varied adjustments, and particularly a very 
fine screw.micrometer, twice the price of Chevalier's; therefore 
only half as useful considered in the abstract. Its form is much 
handsomer than that of Chevalier, and more convenient for use. 

Schiek's microscope unites the advantages of both of the 
others. Its field of vision is extensive, extremely sharp and 
clear illumination, even to the highest powers, appearing to me 
much clearer than either of the others when I compared them 
together. Its magnifying powers equal the highest of I'loessers, 
therefore twice that of Chevalier's, accompanied with consider- 
able focal distance, permitting of the use of water and pressure 
for the most minute objects. Its saze is smaller, and form more 
convenient and handsomer than the others without being weaker. 
From the simplicity of its arrangements, the price is very mo- 
derate, and therefore particularly adapted for the working na- 
turalist. 

The greater clearness of the image, and sufficiency of light, 
is a step made by M. Schick which is a clear gain to optics ; 
which, united to all the other advantages, have appeared to tDe 
quite new and surprising. 



Outline of t/ie Geology of the Bkurtpoor District. By James 
Habdie, Esq. Bengal Medical Establishment. Communi- 
cated by the Author. 

This district may be described as forming a portion of the 
south-western boundary of the Valley of the Ganges and Jumna. 
It presents a level platform, elevated about sixty feet above the 
bed of the latter river, and is in most situations covered with 
the usual alluvium of the Gangetic provinces. The country 
is fertile and highly cultivated, and impresses us with a favour, 
able idea of the industry and enterprise of the Jauls, as con- 
/rasifd with their Rajpoot neighbours of Jeypoor. The lesson 
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ntught lliem by the Tatl of their far-famed capital in 18S5, haS I 
W ftot been thrown away upon the inhabitants ; and in no part of I 
I India does the English traveller meet with more civility and at- I 

■ Itention than in ihis district, where a few years ago he was treated I 
I ifith insult and contempt. -J 
I* The rocks which immediately underlie the Gangetic deposits I 
K^ some few situations, appear near the surface, and are quarried I 
K<fer architectural purposes ; while strata of an anterior date to I 
I ifaese here and there crop out, forming, especially in the northern I 
I ^rtion, small detached hills, which are generally topped by a I 
I Ullage or stronghold. To the wefil the Bhurtpoor district is I 
r flanked by a belt of rocks of the secondary class, which stretches I 

in a north-easterly direction from the ancient city of Biana, I 
aituared on the south-western portion of the di&lrict. This belt I 
is interposed Iwtween the newer strata just alluded to, and the I 
decidedly primary formations of the Jeypoor and Ajmeer terri- I 
tories: its eastern limit ia marked by alow hill range, seen ash(»t-J 
distance to the westward of the city of Bhurtpoor, I 

The sandstone quarries which have for centuries supplied aU, I 
this portion of India with materials for building, are situated in I 
the Bhurtpoor district, and, as these are important, both in a 
I Btatistical and geological point of view, I shall, in the first place, 
I Communicate what little information I have been enabled to 
l>ollect relative to their natural history, 

Of the sandstones there are three varieties. No. 1. is a close- 
I gained argillaceous sandstone, more or less slaty ; of a unifomt 
1 idark red colour, so soft as to be scratched by the knife, and ap- 
I parently composed of small particles of quartz, cemented toge- 
L 'tiier by a ferrugi no-argillaceous basis : minute scales of mica are 
I '^stributed through the mass, to which circumstance it appa- 
I rently owes its slaty texture. No. 2. is also a close-grained ar- 
gillaceous sandstone. This is a very beautiful variety, its co 
I bur is dark red, speckled with white spots, which are generally 
I roundish, and vary from an inch in diameter to the size of a 
pin's head. This rock is less schistose than No. 1, contains less 
mica, and, when slabs of it are properly cut and squared, baa, 
at a little distance, exactly the appearance of a fine red por- 
, phyry. No. 3. is a rock similar in point of texture and compo> 
Listion to the lost, but is of a uniform salmoii'Colour, passing vcxn 
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greyiEh- white. It can with difficulty be obtained in slabs less 
than four inches thick, while No. 1. may be bad in plates less 
than one-half an inch. 

The above rocks are all of them employed in architecture, and 
arc remarkably free working stones. Slabs of the slaty va- 
riety, spanning from beam to beam in flat roofs, have been sub- 
stituted by my friend Lieut. J. T. Boileau of the Bengal 
Engineers, instead of the bridging joists and tiles in common 
use ; and he has found that ihe roofs completed upon this prin- 
ciple have, in every instance, proved perfectly water-tight, and 
that the terrace laid over the stones has invariably dried more 
uniformly, and freer from cracks, than when bridging joists have 
been used. By a series of experiments. Lieutenant Boileau has 
demonstrated that no apprehension need be entertained in regard 
to the transverse strength of the sandstones, objections on tliia 
head having been urged against his plan, while the advantages 
attending its adoption are invaluable, inasmuch as it secures 
the buildi[tgs against fire, and, what is of still more importance, 
renders them safe from the attacks of white ants. Tlie annexed 
Table will shew the results of Lieutenant Boileau's experiments, 
-wbicb are interesting both in a minerological and economical 
point of view- 
By a reference to the Table, it will been seen that the red- 
sandstone does not lose much, if any, of its strength by being 
saturated with water, which renders it particularly fit for the 
purposes of roofing; and though, in its dry state, it is far infe- 
rior to the salmon-coloured variety, (as 11 to 17 nearly), yet, 
when wet, it is something superior to it, the latter variety losing 
about one-half its strength by immersion in water. For the 
cause we may look to the dllFerence observable in the arranf 
ment of the component particles of either variety. 
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I JTable shetoing tht ResuUs of Exp&iments made on Sandstone Slahsj 
from tlie Qjtarries near Agra, measuring 4^ feet in length, 12 inchet \ 
in breadth, and 1^ inches in thicknea. 
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The majority of the buildings of the Agra and neighbouring 
I districts are conBtrucled of the sandstoncH under review ; and 
I «mong these are some of the most splendid editices of Hindos- 
I ttan. The fort of Agra, the gateway of the Taj, the tomb of 
I Akber at Secundra, the magnificent gateway to the shrine of the 
' 'Slussulman saint SaUm Chisti at Fuilypoor Sickra, and the 
[ jfcr-famed Kmib Minar at Delhi, may beenumerated amongthe 
I ^any edifices constructed of the red and speckled varieties 
~| while the palace in the garden at Deeg, some magnificent mo. 
I 'Hem temples at Muttra, and the tombs of Buldeosing and 
1 Surujmiill at Goverdhan, the classic haunts of the Indian 
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Apollo, are examples of the salmon-coloured variety • 
roofs of many of these buildings are very wide, but neverthi 
covered in by a serieH of slabs, Bpanning from wall to wall, 
The dark red colour and brick-like aspect of the first va 
OB contrasted with the pure white of the Makrana marble, of 
which the cupola pavilions and irellices of the buildings are 
generally formed, give to many of the most stupendous monu- 
ments of Mogul architecture, a fantastic and party-coloured ap- 
pearance ; and it is impossible not to regret that the lighter 
coloured varieties had not come into general use at an earlier 
period. To the employment of the red sandstone there Is a still 
stronger objection. This rock seems but littJe capable of resist- 
ing the decomposing effects of the atmosphere; hence it is that 
so few of the edifices, for which Agra was once so famous, now 
remain entire, and of the few which still survive, the majority 
are rapidly falling to deciiy. The splendid mausoleum of Akber 
at Secundra is likely soon to meet the fate of its fellows; while 
at every step we take we perceive the most stupendous ruins of 
palaces, and courts, and gateways, which less than two centuries 
ago were the favourite haunts of the monarchs of Hindostan. 
In every climate this is a most serious objection, but in a climate 
like India it is quite insurmountable. In, comparatively speak- 
ing, modem days, an Indian monarch, surrounded by a court 
more gorgeous than Europe ever witnessed, pronounced this 
capital the " first city in the world -f," destined to be eternal ! 
We may smile at the vanity of Jehanghir ; but let us not neglect 
the lesson which the fate of Akberabad \ has so emphatically 
taught us. A day must come, distant though that day may be, 
when we, like those who have preceded us, must resign to others 
the mighty empire of the East; and I know not if at this hour 
there exists in India a single edifice of British construction which 
will survive our fate, even for a few years. We cannot but re- 
gret that this should be the case : independent of every other 
consideration, we feel a sort of melancholy pleasure in the idea 
that we shall leave behind us some monument of our greatness, 




For a description of these mugtiificenteiiificesseeBiBhopHeber'aTntTi 
t See the Life Jehanghir, written bj himselC 
t The Muaaulman name of Modem Agra. 
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■otnething amid the scenea of our achievements, to tell to fututtfl 
generatioDs of the existence of one of the most extraordinary J 
empires that tlie world ever witnessed, and to mark the spottl 
where our footsteps have been. In this pointof view, the labouim 1 
of the geologist acquire additional importance : but to our sub^ M 
ject. .I 

The salmon-coloured sandstone is less liable than the red 1 
to be affected by atmospheric influences. The former is a re> 1 
markably fine freestone, and may be had in slabs of any magni* 1 
tude; it is admirably adapted for paving and hearthstones; 
and is even capable of being used in the finer kinds of ornamea- 
tal architecture. A remarkably handsome chimney-piece of ihis 
rock is in the possession of Colonel Lockhart, our political agent 
at Bhurtpoor, which, in chasteness of design and minuteness of 
sculpture, could scarcely have been surpassed had the finest 
marble been employed in its fabrication *. 

The sandstones under review belong to that great formation 
so extensively distributed throughout Hindustan, and which has 
been pretty generally considered as the type of the new red 
sandstone of England. The rocks of this series, which occjpy 
so conspicuous a place in the geology of the southern boundary 
of the valley of the Ganges and Jumna, appear to be continued ■ 
on with but little interruption into the Bhurtpoor district, whera | 
they occasionally are found near the surface, though, generally 1 
speaking, they are hid from view by the alluvia of the Gangetic J 
provinces. The latter in many cases seem to occupy exteDsive J 
internal basins or valleys in ibis formation. 

In the Bhurtpoor district, as elsewhere, the sandstones are J 
characterized by the nearly horizontal position of the strata, an^ I 

' The marble which wan so extcnsiveiy emplojed by tbe Agra architects dti> I 

ring the reigns of Jehuighir and Shah Jebati, was brought frum Makrana In f 

the Joudpuor district ; and appears to be a verj durable stone. Unfortunate- I 

]j it was but too often assacialed in the some building with the more peridt^ I 

able sBnilaloDes. Shah Jehan, indeed, encouraged a chaster style of archi« I 

ure ; and the L^ Machal, where the ashes of this monarch now mingle j 

I with those of his beloved and beautiful Begum, is still preserved in bU Its prls- | 

L tine splendour. This magnificent muusuleum Is, inileed, well suited to hi 

■tlpiigeous title of " King of the Warhl" In tbe exquisite mosques for whidr | 

~ e L^ Is so celebrated, a variety of agates, jaspers, coloured marble, helia* I 

^pcs, with hipes lazuli, plasma, and sunilaj minerals, are employed ; but I' J 

' tave seen none of the rubies and other gema which travellers have deac^iod 

I U abounding in this edifice. 
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Ijy tile absence of enclosed organic remains. There are no patw^ 
ings interposed between the strata, the sections of the rocks ex- 
hibiting a succession of huge rectilinear tables, piled directly 
one on another. These strata are remarkably free from veins or 
fissures of any kind, and contain few, if any, embedded mine- 
rals. 

The geology of the more recent sandstones of the Bhurtpoor 
distnct may l>e best studied at llupbas, a town situated about 
thirty-two miles in a south-westerly direction from Agra. There 
are other quarries near the villages of Jugneer, Bussai, and 
Fuharpoor, all of which places lie within a limited patch of 
country, distinguished by an undulating surface, and by several 
low rounded hills formed of the sandstones. 

As far as I have been enabled to ascertain the fact, there are 
no deposits <^ nxk-sait or gypsum included in the rockjorma- 
tions of the Bhurtpoor district. The soil, however, is impreg- 
nated to a great depth with saline particles, and a saline efflo- 
rescence very generally appears at the surface From these 
sources are manufactured large quantities of a salt called KhO' 
Tee nimuk (i, e. Bitter Salt, a name by-tlie-by very indefinitely 
applied to several saline compounds in which sulphate of soda 
exists as an ingredient), which is used by the natives as a con- 
diment. The salts collected at the surface, tt^tber with a 
quantity of the saline soil, are washed with water from the 
brackish wells, and the solution thus formed is left to evaporate 
in shallow pits dug for the purpose. The pits are lined with a 
thin coating of lime, which is renewed after every deposition. 
The salt is deposited in cubic crystals, many of which are very 
perfect and colourless, though occasionally they are tinged with 
iron ; they have a bitterish taste : the principal ingredient in 
their composition is chloride of sodium, which is combined with 
sulphate and carbonat*; of soda in small propurlion, and a mi- 
nute quantity of iron. A more accurate analysis I had not an 
opportunity of making. 

The wells from which the salt-water is drawn vary in depth 
from 42 to 64^ feet, the richest water being that which is pro. 
cured at the depth of from 51 to GO feet. This last yields, ac- 
cording to circumstances, from a c/iedam to 1 ^ pin u'cight (i. e, 
(Vom I to 3 per cent, by weight), and one welt will produce in 
a season from 100 to lOOO pullaka, a yvUah, or bullock-load 
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being equal to 3^ muns, at 90 sonat rupees to the seer '. Il is 
said that the water below 65 feet is also sahne, but that the sail 
in this case does not form into separate crystals, but is left \a » 
mXkX crystalline cake at the bottom of the evaporatiug pita. 

The soil through which the wells are sunk is clayey, mixed 
with calcareous matter, fine siliceous saud, and scales of mica^ 
Il effervesces strongly with acids, the inferior beds are mora 
tenacious and retentive than the upper, and beds of loose sandj 
exhibiting something of a stratiform appearance, occur at varioui 
depths below the surface. The principal suit manufactories ars 
St Bhuripoor, Deeg, and Kumbeer. From sources similar to 
the above, salt is manufactured in various other districts of Ini 
dia ; and an inquiry into the phenomena attending its occurrence 
would be extremely interesting. Are such saline soils found 
only in connexion with rocks of the so-called Indian new red 
sandstone formation .■* Or, in other words, when sea-salt iA 
found intermixed with the soils of the Gangetic provinces, is. 
there any reason to believe that this circumstance has any con» 
nexion with the occurrence of rocks of the above formation be- 
neath such soils? Or, on the other hand, have these saline par- 
tides been transported from a distance, in mixture with the 
other ingredients of the soils, and by the same causes which 
operated in forming the alluvia ? Or, are they the produce of 
■bme chemical decomposition still going forward in the great 
laboratory of nature? The experiments of Sir James Hall 
have rendered this a most interesting subject of inquiry ; and, 
supposing for a moment his theory relative to the influence of 
sea-sail as a consolidating agent to be correct, might we not also 
suppose that the salts now found intermixed with the soils had 
originally effected ihe consolidation of the strata below, and 
tfiat, having passed through these strata in a slate of vapour, 
tbe superjacent soils were thus impregnated with saline matters 
without themselves being consolidated ? The latter circumstance 
ijiight perhaps be attributed to diminished pressure from their 
BUpenor position ; and I can see nothing in the phenomena, of 
Vublimation to militate against such an idea. In this view of 
idle case, the period of deposition of the diluvia must have been 

• The weight of tiie Sonat Rupee is about 7 : II Trnv ! a Mtin tnllsists 
l;|)r 40 Sefr. 
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either synchronous with, or anterior to, the consul id ation of the 
sandstone strata, and future observation perhaps may identify 
some of the lower beds of the loose arenaceous deposits with the 
superior beds of the new red sandstone fomtation containing 
rock-salt. Might not the identical agent, supposing it to have 
been a body of water concerned in the transport of the loose 
deposits, have supplied the pressure necessary for the conditions 
of Sir J, Hall's hypotheses ? And might not the presence of so 
Urge an ocean in countries now iar removed from the sea, be 
connected in some way with those groat upheaving agencies 
which are supposed to have effected the elevation of our moun- 
tain masses ? Well-marked indications of the operation of some 
such agencies may be perceived in the neighbouring hill ranges; 
and we might thus be enabled to trace a regular chain of phe- 
nomena which might all be referred to one grand original cauE^. 
The speculations of £lie de Beaumont, and others, have invest- 
ed this subjccL with a degree of interest bordering almost an 
romance. 

Unfortunately, we know as yet but little of the minute geo- 
logy of the Gangetic deposits, and the little we do know tends 
rather than otherwise to perplex the subject. The borings for 
fresh water now going forward in Calcutta, may probably lead 
to important results, and the attention of the scientific in India 
baa of late been more forcibly directed than heretofore to sucb 
studies. 

As far as I know, no organic remains have as yet been di^ 
covered in the deposits under consideration, except perhaps 
some recent shells found imbedded near the surface in the last 
formed of the alluvial soils. Had organic remains of the larger 
antediluvian animals l)een abundant, tliey must ere this have 
been observed on the banks of the Ganges, Jumna, and other 
rivers which have worn for themselves deep channels in the 
soils. From the loose nature of the materials forming them, 
these banks arc constantly liable to extensive slips, and fresh 
sections, often of great perpendicular height, are thus dally ex- 
posed. Would the absence of organic remains, if satisfactorily 
demonstrated, tend in any degree to corroborate the idea of the 
identity, in regard to age, of the inferior beds of these depoals 
with the saliferous sandstone formations ? ^^J^ 

(To be concluded in nex:i Number.) ^H 



Meteorological Tables, deducedjrom a Register of the fVea 
kept at Bancoorali in the East Indies, dwring the 1 
18S7 and 1828. / 

UuBiNC a residence of seven years in Bengal, I paid a got 
deal of attention to the weather, and kept a register as connect- 
edly as I could for the greater part of the time. There is a re- 
markable similarity in the climate there, and I found that 
though the monthly results varied in some instances consider^ 
ably, the yearly average did not materially differ. Thinking 
that it may be of some importance to know facts at a time when 
every thing connected with climate causes an unusual interest, I 
have sent you the results of two years which were considered to 
be extremes, — the one in respect of rain, and the other unques- 
tionably of drought, in order that the m^ium of the two may 
be estimated as the weather commonly to be looked for at the 
place where I was stationed. 

Bancoorah, situated in 23° Sff North Latitude, and 8T 12' 
Longitude, is a civil station in Bengal, distant a hundred milt 
west-north-west from Calcutta, on the great road to Benares. 
'J'he coimtry is remarkably level upwards from Calcutta, until 
you reach Burdwan, a distance of fifty miles ; and it is from this 
last place that the country ascends in a gradual elevation to 
BancOprah, a distance of fifty miles, above which place the ascent 
is much more rapid, and the country becomes hilly. The fs 
of the country about Bancoorah is covered with low woods, ai 
the soil is gravelly, with a clayey sand on the surface, that 
comes perfectly hard in the dry ^v■eather, and requires much rain 
or manual irrigation to render productive. The river Dalkissah, 
that passes Bancoorah, brings down in floods considerable pieces 
of trap and also of quartz rock, containing a large portion of mica 
(which is largely imbedded in the gravelly soil of Bancoorah and 
its neighbourhood), from the hills about its sources; but about 
the place itself, with the exception of two or three masses of 
quartz jutting above the surface, there is no rock or stone of any 
consequence. There is a considerable bed of coal and freestone 
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upon the lianks of the Damoodah river, about thirty miles 
north-east of Bancourah ; the coal resembles our Scots coal very 
much, and the freestone is diird:^, ibotigh coarse in its texture. 
Baneoorah is a very aukry place during the hot season of the 
year ; but from its being situated above th» low swamps, and 
in a great degree free from the noxious exhalations emitted from 
their surface, it is generally accounted to be the healthiest statiiHi 
in that part of ladia. It is elevated above the sea Sid feet, 
and above the tide-mark 160 feet, and at a distance of about 
105 miles in a straight line north-by-west from the nearest sea^ 
coast. 

As the temperature in tlie accompanying table was noted 
from a thermometer placed against a wall in the rami, it will 
be requisite that I should say something regarding the con- 
struction uf the houses in India, so very diifcrent from those in 
this country. The houses there are all built of brick, flat- 
roofwl, and thickly covered over and ornamented with fiaely 
pulverized lime wrought into plaster, that admits of a high po- 
lish if necessary. Every house has an open verandah or porti- 
co, with as many door-ways to each room as may be consistent 
with architectural proportion and stability, ruimiug along the 
whole length and breadth of the bouse, from the verandah and 
ihe outer-walls, to allow the external air, when refreshing, free 
access lo the remotest corner. These door-ways are occupied 
by folding doors, with Venetian blinds in each half, which can 
be opened or shut as required, and glazed windows are hung in 
the same style immediately within these, so aa to prevent the 
hot wind from blowing in upon you without darkening the 
room. In this manner the temperature of ihe room, into which 
the solar beams do not directly penetrate, is properly that of the 
shade, for on the outside of the bouse it is difhcult to find a 
place free from the hot wind, and the direct or reflected rays 
uf a vertical sun, which subjects the thermometer to sudden 
rises beyond the true temperature, as indicated in a room ex- 
posed to the heat of both without the direct influence of either. 
The external air, during the hot season, is insupportable with- 
out cover lo the European ; so that it is the house, under the 
faregoing circumstances, that he is the most partial to, and con- 
sents to be regulated by the temperature of his sitting apart- 
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ment. But it is only whilst the hot winds continue that the two 
lliermometers materially differ; at all other seasons of the year 
the temperature in both situations is remarkably equal. There 
was no artificial means resorted to, as talteea, for cooling the 
room in wliich my thermometer hung, so that the temperature 
is given a& it really happened, without any influence upon it 
beyond the necessary openness of the dwelling. Tattees are 
very generally had recourse to for procuring comfort in the hot- 
weather. They are constructed of an oblong wooden frame of 
spilt bamboo, having the body of it thickly wattled with the small 
sprigs of the bamboo, and the interstices filled with the coarse 
grass common to the country. When wanted, this frame is 
placed against the door-way upon which the hot wind is blow- 
ing, with the folded-door shut, and the Venetian-blinds open, and 
being constantly kept wet with water, the wind passes through 
it coal into the room within. Whether tattees conduce to the 
health of those under their influence is a question left for medi- 
cal men to determine. 

The atmospherical pressure was noted from an excellent marine 
barometer in an adjoining room; and the quantity of rain was care> 
fully measured by a rain-gauge placed in the centre of a grass- 
plot fronting the house, and away from all overhanging impedi- 
ments. 1 did not observe the hygrometer. In the rainy season 
the atmosphere is perfectly moist, and in the hot weather it is dry 
to a very great degree, no dew falling during the night at this 
season. J'rom what I observed, I was led to conclude that the 
driest month is April, and July that in which there is the most 
moisture. In the cold weather, the atmosphere is less dry than 
the clearness of the sky would indicate, from the heavy dew 
that falls during the night being evaporated by the succeeding 
day's sun, and remaining in a state of vapour, to condense again 
after his setting. The greatest range of the thermometer in the 
room was from 60° to 98% and the greatest difference during l! e 
day never exceeded 9", and that only following a severe storii). 
after a preceding temperature of 90° and upwards. I never saw 
the barometer lower than 29'250, nor higher tlian SOgOO ; and 
a variation of 2 lines between the two observations, was always 
looked iipon as remarkable, and never happened but in very 
wet weather. The temperature of the external air in the cold. 
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far, when clouds made their appearance, there was no dift'eretice 
between the temperature of the external atmosphere and that of 
the room, although it might have amounted to 12°or 14° on the 
preceding morning at that time. The heavy dews that fall du- 
ring the night, at this season, in clear weather, give a chilliness 
to the succeeding unclouded mornings more senable to the ferf- 
ings than a much lower degree of cold in more northern cli- 
mates. The weather becomes warm in February ; and the hot 
winds commence about the beginning of March, but s^dum in 
earnest until the vernal equinox, and continue until the setting 
in of the rainy aeason in the first or second week of June. 
The hottest month is May, and the heat increases in sultry 
oppression as the rains approach, until their actual presence 
^lates its insupportable tyranny. The heat of the right com- 
monly exceeds that of the day in closeness for nine months in the 
year; and the most pleasant part of the twenty-four hours is an j 
hour or two before sun-rise. 

* The rainy season in general sets in with heavy rain fVoni J 
the eastward, attended by severe thunder and lightning ; the J 
higher clouds' motion having previously come round by showers J 
from different quarters to the pfunt agreeing with the wind on ■ 
the surface. The heaviest rain falls in July, and les 
quantity until the middle or end of September, when the rains 
usually take their leave with a ^flood from the east, in a similar 
style to their c 

tS^olar and lunar hahs are very frequent when the atmosphenf 1 
becomes hazy and slightly overcast, but without that effect up* 
on the coming weather expected in variable climates, excepting 
when it changes from dry to wet, and the contrary. Lunar 
rainbows are not uncommon in stormy showery weather, I had 
an opportunity of seeing three very jwrfect ones, in one instance 
so well defined as to appear double. Parhelia, with bright spots 
on and around the halos, are of general occurrence in the mares. 
tail.s and mackerel formation, which the clouds so often assume 
in an Indian atmosphere. Eclipses do not materially influence 
the weather : in 1828, the great solar eclipse of April was not 
followed by any alteration, with the exception of happening near 
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to a periodical change of season, when they hasten its approacli, 
as has been befc)re remarked to be the only influential attendant 
on those phenomena. Earthquakes are generally attended with 
a hazy atmosphere, with sraall low moUonless clouds, and the 
breeze on the surface blowing irregularly in strong eddies, with 
calms intervening. 

It is in May and September that Cholera Morbus and other 
diseases prevail most. In the year 18^, the rainy season did 
not commence before the 19th of June, continued throughout 
very mild, and broke up in ao light a manner as scarcely to be 
remariced at all. In consequence, the wealhpr, for a month be- 
fore their setting in, and at their conclusion, was iiiiusuatly close 
and oppres^ve, although the temperature was not higher than 
that of other years at the times in question. The cholera raged 
in Calcutta in June, visiting the country here and there on that 
and the following months, and reached Baneoorali, among other 
places, in September, sweeping off a vast number of the natives 
in its way. After continuing for a fortnight or three weeks in 
the town of Bancoorah with fatal effect, almost in every case 
baffling the power of medicine, it all at once left the place and 
appeared in Chatna, a village about eight miles to the northward. 
In this manner it travels through the country in continued hot 
moist weather, carrying off great numbers of the native po- 
pulation, and, I believe, in some instances taking one portion 
of a village, or even one side of a street, leaving the rest of 
the village untouched in it.s progress onward. In Calcutta, 
the cholera is among the natives in the Black Town almost at 
all seasons ; the low situation of the city, and the crowded and 
narrow streets of the native part of it, being exceedingly well 
suited to keep the disease from abating even during the coolest 
part of the year. At this time Calcutta is almost daily visited 
with a dense damp fog hanging over the city and the River 
Hoogly in the morning and evening. In May 1828, the cho- 
lera was not only mortal to the natives in that city, but there 
were more numerous instances of its proving fatal to Europeans 
there and in other parts of the country than former years had 
exhibited. This might have arisen from the unexampled heat 
of that season. There cannot be a more impressive case of dis- 
tress than that of witnessing a patient labouring under Cholera. 
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Morbus. In the mcMniiiig he might have been perfectly wdil— 
hetare sun going down (a speedy interment is in that dimate 
indispensably necessary) the tomb covers all that is mortal of 
him ! From the great evaporatioii that takes place before and 
after the departure of the rainy season, giving an intcderable 
closeness to the heat, September and the first weeks of October 
have been always considered the most unhealthy season of the 
year. The cold weather is not generally thought to be the time 
most conducive to health, from the coolness of the air giving a 
check to perspiradon, and the heavy dews that then fall at night 
proving so damp and chilly as to make the least exposure to 
them be attended with prejudicial consequences. The season 
commonly considered to be the most healthy is the continuance 
oi the steady north-west hot wind, when a copous perspiration 
is produced and speedily evaporated off the surface of the body 
by its warm dry influence, giving a light cheerfulness to the 
spirits they never can have under the pressure of a sultry, still, 
and close atmosphere. 

George Macritchie. 

Clunix, 12<& March 1832. 
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29.536 
29.350 
20.425 
20.625 
29.700 
29.800 
20.825 


J.729 

1.199 

1.336 

1.765 

9.J7B 

13.087 

11.676 

12.678 

.584 

.217 

.478 


Yearly nverage 


TB.46 


7S.S6 


78.39 


29.609 


Ij. 54.228 


1B2S. 












January 

Februray 
March. 

X: 

July '. 
August 
Septembe 
October 

December 






66.75 

»i9.60 
79.50 

86-75 
90.00 
86.50 
83.76 
83.00 
82.50 
80.25 
T5 50 
69.75 


67-50 
70.50 

80-75 
87.50 
91.00 
87.SO 
83,60 
83. T5 
83.00 
80-75 
76-00 
70.60 


67.00 
69.75 

79.25 
87,76 
99.00 
86.00 
B2.50 
82.75 
81.75 
79.50 
74.00 

easo 


39.825 
29.800 
29.900 
30.050 
30.075 
29.750 
29.425 
29.450 
29.530 
29.700 
29.825 
29.800 


1.679 

■z 

7.3B9 
8.698 
6.682 

7.272 
3.166 
.601 


Yearly average 


79.39 


80.19 


79.06 


29,702 


1 j. 35.515 


Average 1 


B27 . 
B28 . 


7a46 
79.39 


79.56 
80.19 


78.39 
79.06 


29.0UB 
7.2902 


1 J 44.871 




Medium for the 1 
two years . J 


7a92 


79.87 


7B,7a 


29.715 




1 


■. M 


1 
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Mr Macritchie's Meteorological Tables^ 



TABLE shewing the General Direction qf^ Windsy and the num^ 

her of Days in which each prevailed. 





Days 


25! 


Dayi 


Days 


Days 


pays 


Days 


Dsya 


1827. 


from 


from 


from 


from 


from 


frtxn 


from 


fr<oin 


N. 


NE. 


E. 


SB. 


S. 


SW. 


W. 


NW. 


January . . 


1 


3 


• • • 


• • • 


... 


4 


6 


17 


Febniar}' . 






• .. 


• • • 


• • • 


1 


... 


5 


13 


9 


March . . 






... 


• • • 


• • • 


• • • 


... 


4 


15 


12 


April. . i 
May . . . 






... 


• •• 


• « « 


• « • 


... 


3 


17 


10 






1 


1 


1 


2 


... 


3 


14 


9 


June . . . 






• « • 


5 


2 


8 


3 


9 


2 


1 


July . . . 






2 


1 


4 


2 


5 


1 


■ 7 


9 


August . . 






... 


3 


3 


9 


4 


5 


4 


3 


September . 






•*. 


... 


11 


7 


• a« 


2 


4 


6 


October . . 






4 


3 


• • • 


•1 


• a • 


• •a 


11 


12 


November . 






10 


• • • 


« • • 


1 


• «• 


• •• 


7 


12 


December . 






8 


1 


• • • 


• a • 


• •• 


4 


3 


15 


Number of days 


26 


17 


21 


31 


12 


40 


103 


115 


1828. 


6 


1 


• • • 


« « • 


• • • 


5 


10 


9 


January . . 


February 






5 


• •• 


• • • 


1 


1 


1 


12 


9 


March 






3 


• • « 


• f • 


• • • 


• ■ • 


1 


11 


16 


April. . 






1 


f • • 


■ • • 


... 


• • • 


3 


15 


11 


May . . 






• • • 


• • • 


• • • 


... 


1 


6 


9 


15 


June . . 






3 


2 


2 


2 


5 


7 


6 


3 


July . . 






1 


2 


12 


3 


2 


4 


6 


1 


August . 






2 


2 


7 


5 


6 


4 


3 


2 


September 






2 


1 


7 


8 


8 


• t • 


2 


2 


October . 






9 


3 


2 


8 


• a • 


4 


2 


3 


November 






16 


5 


• • • 


• ■ • 


• • • 




1 


8 


December . . 


7 


4 


1 


• • • 


• • • 


2 


4 


13 


Number of days 


55 


20 


31 


27 


23 


37 


81 


92 


Average num-\ 
ber of days . j 


404 


184 


26 


29 


174 


384 


92 


1034 



N. B.— Under NE. is included all the intermediate points from N. to E. ; and 

the same with regard to SE., SW., and NW 







kqtt at Sancoorah during the years 1827-8. 


SIS 


! 

1 


i 


Hi u i\ 

1 1 1 if 
= f 1 t^ 1 

2 II t *-lli3 

- "!«! "if II s 

i ii f i iiil i 

Uiii iiiii 


^ 


1 


«.:;:: :::;::; 


-.■.■.:■. :--« : : ; 


ij 






§ 






; : ; : : : ; : r ; ; ; 


:::::: : ■ : ; ; 


1 


n 


MM::::::-; i ! i M M 1" i ! i 


II 


MM-—;—:: m i : :'" i ; : : : 




;«d)t4« .«««.♦« : : " : : j « "^ * :'o :« : 


;m:..— s].**-)';— : ;::.-:« — »4«ei;- 






- :»2= ass2""- 


I 


-— SSSS2- 


a 


s 




n 


-:" i :»»22-- i 


3 


_,_ : :. = .,„»„ 


s 


? 




m 


- = = 2 58!:--= 


5 


~'=~;"sa53S'°- 


s 


B 




If 


;~22= " i"2SS!S 


s 


,,.=,...„,, 


s 


f 




Hi 


.„: :: M: -^ " 


s 


,-:,..:,,,,-- 


^- 


^ 


/ 


#/ 


'•^•mimiki 


\v 


i\4\itim».%&" 


l.t 


^« 



( 3+e ) 

On the Graphite or Black-Lead ^'Ceyhn. 

&EVERAL yeara »go, splendid specimens of graphite were 
Rented to me by oae of my pupils, who brought them from the 
island of Ceylon, where, he iuformed me, the mineral occurs in 
masses varying in magnitude from the size of a nut to several 
inches in diameter, imbedded in gneiss. Mr J. Prinsep has 
lately, in the " Gleanings of Science," an interesting periodical 
pubhshed at Calcutta, published the following analysis of one of 
the varieties : Carbon 62.8, iron 5.4, silica 21 ,0, alumina 9.S, lime 
O.S, magnesia 0.1, manganese a trace, and loss 1.2, =. 100. Sus- 
pecting, from the large proportion of earthy impurity in this ana- 
lysis, that some of the matrix had remained mechanically mixed 
with the graphite, Mr Prinsep made the following additional 
analyses: 1. The graphite, uncleaned, left, as above, iron and 
earth, per cent. 37.2. 2. Roughly cleaned, left a residue per 
cent. 18.5. 3. Crystals selected with care, 6,0. 4, Anoth«- trial 
left the very small proportion of 1.2. The two last residua 
did not entirely dissolve in muriatic acid ; indeed the former 
yielded 0.3 of silica on analysis. This staicmcnt is illustrative 
of the accuracy of Earsten's view of the composition of gra- 
phite, namely, that it is a mere modification of carbon, and 
the iron and earths are accidentally mixed parts*. The gra- 
phite of the Himala Mountains yielded to Mr Prinsep the 
following ingredients : Carbon 71.6, iron 5,0, silica 15,0, alu- 
mina, &1C. 8.4 = 1 00.0. The English graphite was found by 
Mr Prinsep to yield, hygrometric moisture 2.7, carbon burnt 
off with difficulty 53.4, iron taken up by acid 7.9, earthy im- 
purities 36.0 = 100.0. As this variety was marked of " supe- 
rior quality,"" it follows that, chemically considered, it is tnferior 
to the kinds found in Ceylon and the Himalas. 

The Ceylon graphite, Mr Prinsep informs us, has only been 
known commercially for five or six years ; the government bad 
shipped small quantities of it to England by way of trial, and 
it answered so well, that they were induced to receive it, amongst 
other articles, in lieu of revenue, at a fixed valuation, when 
were suddenly surprised at the quantity of this novel currei 
n grsjiliite will lie found iii 
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offered in payment. A large heap was thus accumulated ; and 
as the island abounds in this mineral, and there are no padlocks 
upon the mines, as in Cumberland, it might soon effectually de- 
stroy the income of the Borrowdale Company, if introduced 
largely into the English market. The natives of Ceylon make 
no use of it. 



mMtialyses of several Indian, Chinese, and New Holland Cotda. 
By J. Peinskp, Esq. Secretary to the Physical Class of the 
Asiatic Society of Calcutta. 

JL HE following table, published in the Calcutta Gleanings of 
Science, comprises the results of several analyses of Asiatic and 
New Holland coals. The fourth column, containing the water 
expelled, is kept distinct from the three which follow it, under 
the head of composition, as it is usual to include all the volatile 
products togetlier. Should the water be looked upon as hygra- 
metric, the per-centage of carbon and ashes must be increased 
to obtain the true composition of the coal : thus the Baghelpur 
slate-coal, after deducting 10 per cent, of water, contains 

KVoIatUe matter, it x SV = 24.4 , 

Carbon, . . 40.6 x do. ^ 4S.0 I 

Aahea, . . . t^.S * do. =30.0 

100.0 

From the last column in the table, it will be seen how totally 
untit are most of the Indian coals for the purpose of making 
coke. The Burdwan coke, with the exception of one specimen, 
would contain nearly a quarter of its weight of earthy impurity ; 
the Silhet would be still \sorse ; the anthracite of fiaghelpur 
would be nearly Imlf earth ; some of the mountain coal firom 
Ava would yield a coke of belter quality, but of very little den- 
sity. The Chinese glance-coal alone forms a remarkable ex- 
ception to this unfavourable conclusion against oriental coal, 
and deserves to rank at the head of the list in respect to its pu- 
rity as a coke, although in specific gravity it does not come up 
to the character of the Enghsh fuel, neither has it 'he spongy 
texture which must contribute much to the glowing combustion 
■sf the latter. It will be remarked, that the ashy residue on ihe 
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analysis of English coke (No. S), 


much exceed what should 


have heen expected from the composition of the coal whence ii 


was formed ; this may be explained hy supposing that portions 


of the ashes, probably the alkaline 


salts, are volatilized along 


with the gaseous matter, when suddenly decomposed at a high 


temperature ; or that considerable variation exists in the quality 


of the material charged in the o* 


en. Whatever may be the 


cause, the same deterioration migh 


Ik looked for in the coking 


of Indian coal, which would tend 


o lower them sttll more in 


scale of comparison. 




TABLE of India)! and otiier Coals analyzal at the CatcuOa Amiy 
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fc-B 
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i 
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!l 


n 


1 


hit 












English pit^od. 


1.973 


1.S 


2a.o 


60.4 


1.6 


2.3 






Ditto, on the larce scale, . 






25.0 


73.0 


3.0 


3.6 








New South Wales coal (average) 


1.277 


3.'3 


38.0 


60.1 


1.9 


3.1 








Burdwan cool, .... 


1.334 




39.5 


45.9 


14.6 


24.0 








Ditto, another gpeclmen. 




8.2 


41. S 


45,2 


13,3 


32.5 








Ditto, (from China-Kiiri) . 
Manipdr coal, Tank-Kiouk, 


1.3411 


KO 


32.5 


61.1 


6.4 


9.5 








1.3G1 


6.2 


39.3 


4i).7 


11.0 


IR-l 








Silhet brown coat (irom Laour) 






27.0 


sao 


1S.0 


20.4 








i.aVts 


10.1 




41.1 


I4.A 


20.1 








Ditto, lighter colour, skty, 


1.3UII 


2.B 


58.8 


2a6 


12.6 


30.4 








Ditto, soft tVfahle blluminous, . 


I.34B 


7-1 


42.9 


41,0 


ie.B 


29.0 








Kaaya bill^ (Chirra-pu:^!), best, 


1.310 


7-0 


37.1 


62.0 


0.9 


1.5 








Ditto, slaty, 


1.520 


12.3 


38.4 


63.4 


8,2 


13.3 








Ditto, brown friable, - 


? 


36.0 


83.8 


20.8 


7.2 


90.0 








PHlamfi Blatj toal. . ... 




0.1 


37-4 


52.1 


10.fi 


16.8 








Ditto, without lustre. 


1.419 


7-1 


38,4 


54.1 


H.5 


14.9 








WardanalaAnthiadte', . 


1.457 


7.e 


43.8 


33.7 


32.5 


40.0 








Baghelpiit ditto ', . 


1.540 


I0.O 




40-5 


27.5 


40.4 








Suhngplir ditto •, 




6.0 


25.0 


29.0 


W.O 


61. 4 






30 




S.042 




S2.0 


20.0 


52.0 


66.0 






31 


Ditto, (Chirra-pvinji) 

Avajet coal (Kuenducn river) . 


2.187 


6.3 


23.0 


6.(i 


70,4 


91.4 






iS 


I.36H 


B.0 


40.0 


54.1 


5.9 


as 






23 


Ditto, lignite, . . . . ' 


l.27tr 


6,0 


64.5 


43.0 


2.5 


6.6 






24 


Himaljan ditto, 


1.343 


? 


51,0 


40.2 


80 


17.B 






26 

26 


Ditto, dull, .... 
Tnivancore fossil seeds, . 


Mas 


3\J} 
? 


56.0 

52.0 


37-6 

45.0 


6.5 


14.8 






3.0 


6.2 




97 


Chinese glance-coal, . 


1.282 


3.0 


7,0 


91,6 


1.4 


t.6 






S8 


Ditto earthy, blind coal, . 


1.888 


0.9 


7.0 


79.3 


13.3 


U-7 






29 


Coke horn English coal, . , 


l.GOO 




9.0 


91.5 




6.7 






30 


Cokpfrum Burdu'ancoal(China.-Kuri) 


0.820 


.0 


.0 


S7.0 


21,0 


21.0 




k. 
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i 



On the Fossil Flora. 

The faci that we do not know more iban a few hundred species 
of fossil plants, shews the inipoasibility of our pretending at 
present to form any very plausible estimate or conception of the 
nature of the antediluTian flora, and also the hazard of attempt- 
ing, from the disappearance of a few species, in proceeding from 
one formation to another, to determine the abundance or pau- 
city of families or classes of plants. It is surprising to ob. 
serve naturalists characterising botanically whole antediluvian 
epochs, when they possess, as in the case, for example, of the 
second epoch, the period of formation of the new i-cd sandstone, 
a group of twenty miserable remains, as the whole of the dis- 
posable riches from which such a result is obtained. It is evi- 
dent also that we cannot, fronf the present fossil vegetable re- 
mains of single families, form any satisfactory inference as to the 
number of their species, because it may have depended in part 
on accident, or some unknown circumstances, that in one family 
many species and individuals are preserved, while in another 
but few remains arc met with. In other cases the circumstances, 
although easily understood, are not attended to, and the num- 
ber of fossil species found in the deposit, are considered as the ' 
full measure of what has been destroyed, Thus in the first 
epoch two mosses only, but sixty-four lycopudice, are enume- 
rated; but this circumstance does not prove that mosses and 
lycopodiiB formerly existed in the proportion of S to Si ; for it 
is very natural that gigantic lycopodium stems would more easily 
resist the storms of time than the d warf moss ; and although we 
on that account have only two mosses remaining from that pe- 
riod, it does not follow that they have not been more than ten 
times more numerous than the lycopodia. 

It is doubtful if botanists can determine with accuracy even 
the family of the fossil species. Many of the remains at present 
considered as Lycopodiums, may prove to be Ferns, or even 
i*ines, the Selaginttes excepted. Many of the gigantic, so called 
Equiseta, resemble tree-like grasses. The Marsileaceas of the 
former world may have belonged to the ferns. The VoKzia 
^Hs not yet been proved to belong to the Coniferjp, and as the 
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confirmatioQ .of the coniferous characler will give a decided \ 
poaderance to this class of plants, in the period in which it 
occurs, we see from this example how uncertain single conclu- 
sions are, which have been considered as sufHdent in regard 
to the prevailing character of many vegetable epochs. An 
error, which can be so easily committed, in endeavotiring to 
determine fragments very difficult of determination, is doubly 
prejudicial, when we attempt to found on it a history of the 
gradual succession of the families of plants. The whole study 
of the ancient flora, — the flora of an early world, — is based on 
Buch a system of the history of vegetation, and on the proofs 
that it riaes gradually from below upwards in regular succes- 
sive epochs of more and more perfect vegetables. But in order 
to judge of this history of vegetation, it is premised that we have 
previously ascertained the true succession, the internal gradation 
of vegetaiiun, in short the true natural vegetable system. But 
who has discovered this system, and what are its characters? 



Notice by Dr Graham of Botanical E.rciirsiona into Ike Sigh- \ 
lands of Scotland Jrom Edinburgh this season. 

X HE growing attention which has been given here to botanicd 
science, has been evinced in many ways of late years, and, among i 
others, by the increasing desire to extend the sphere of observation 
from the Botanic Garden to the neigh boui-iiooil of Edinburgh, 
and thence to (he more distant and alpine rcgiuns of Scotland. In 
ray first excursion into the Highlands from Edinburgh in 1821, 1 
was accompanied by Mr Macnab alone, and joined by Mr Mylne 
and Mr Drummond from Forfar. In 1825, I walked round 
the west and north of Scotland accompanied by one pupil only, 
Mr Home- In 1827 I walked over nearly the same ground 
with eight or nine pupils. Every year since, the party has 
been quite as large as the accommodations were at all adequate 
to receive ; and in the last three years, I have been favoured 
with the company of friends, nil of whom have added greatly 
to the pleasures of the party, and the acquaintance with bo- 
tany which several of t!ii.'m possess, has greatly increased the ■ 
means of exploring the wide extent of the only half-examined 
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mouDtain-ranges of Scotland. My academical duties Dcces- 
sanly detain me in Ediaburgh till the close of the summer 
session at the end of July ; but tlic impatient zeak of some 
of my most elastic friends could not be compressed so long this 
year, and, exploding during the summea- heat, carried them to 
Forfar on the 12tli of July. A great additional interest has 
been given to the excursion of this party, by the barometrical 
observations of my excellent, intelligent, and quietly persever- 
ing friend Mr Hewett Watson. 

After a hasty glance at the neighbourhood of Forfar, they 
proceeded to Kirkton, Clova, spending five days in that neigh- 
bourhood. The weather among the mountains was excessively 
rainy and foggy, and ft sometimes blew so violently, that they 
felt it dangerous to venture among unknown precipices. Se- 
veral attempts were made to explore new ground, in which 
they lost their way and each other, and, upon one occasion, 
after walking for hours, they met unconsciously near the spot 
from which they had set out. They therefore generally con- 
tented themselves with gathering the rare plants from the al- 
ready known stations, and then proceeding by ihe same route 
as last year, along the White Water to its source, and through 
Glen Callader, reached Castletown of Braemar. From this 
they visited the mountains around ; but here also the in- 
fluence of their evil stars chased them, chilled them with a 
snow shower on Lochnagar, pelted them with rain on Ben-na- 
buird, and buried them in the mists of Ben-Avon. No wonder 
if such treatment cooled their zeal. The party broke up hero : 
three crossed Cairngorum and Ben-na-muic-dui to Aviemorc 
and Inverness ; the others went olF in various directions, leaving 
Mr Watson alone to continue his botanico- barometrical obser- 
vations. He also subsequently proceeded to Inverness, and 
thence along the coasts of Caithness and the north shore of Scot- 
land as far as Erriboll, in spite of continued rain and dense fog; 
but finding himself an object of extreme suspicion, from having 
come from a country infected with cholera, lie c" 
I .«tained from presenting his letters of inlroduction, 
I 4he country, returned to Edinburgh, by Inverness, 
Q Canal, Glencoe, Killin, and Stirling. 
The parly with which I had the pleasure lo be accompani 
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left Edinburgh on the 28th of July, and proceeded direcd/fi * 
Kirktoti, Clova. We remained there till the 7th of Augfust, when 
part returned to Forfar, while tlie rest went to Glen Isla, and 
thence wc proceeded un the 9th across the mountains directly to 
the station of Carex VaAiii, at the head of Glen Callader, and 
passing down the glen, reached Castletown. Here our short but 
most interesting excur^on terminated : I was obliged to set olF for 
Kdinburgh early iiext morning. Our fortune in regard of wea- 
ther was the very reverse of that of the party which had preceded 
us. It was hot, calm, and, without an exception worth noticing, 
fair. We were therefore enabled to adhere to our resolution to 
devote almost our whole time to visiting new ground ; and the 
only old stations which we went to were Loch Brandy; the 
birch trees at the top of Glen Dole; the rocks on which the 
Astragalus alpinus, the Oxytropis catnpestris, and the Carex 
Va/Uii severally grow. Among the fruits of this resolution ex- 
hibited in the following list, I would particularly point to a pro- 
fusionof Lychnis alptna, not seen before, except by Mr Don; 
to five new stations for Sottckns alpinus; to abundance of Gen- 
tiana nivtdis, never before found in Britain, excepting on Ben 
Lawers, and there only sparingly, and at long intervals, by two 
or three lucky botanists ; to Thlaspi alpestre, new to Scotland ; 
to the frequency of Malaxis paludosa, in various stations; and 
to Carex rarijlora, gathered to satiety in ail the bogs at a par- 
ticular elevation on one range of mountains, though, before this 
season, two stations only were known for it. These discoveries 
are accompanied with a consideration which multiplies many 
times the pleasure which I derive from them. The late inde- 
fatigable Mr DoK of Forfar, by his unceasing researches among 
the Clova mountains, made many, little expected, additions to 
the British Flora. Doubts were stated as (o these being really 
indigenous, and explanations, the reverse of charitable, were 
offered of their appearance in places whlcli Mr Don was wont 
to visit. That a plant stated tp be noticed by Mr Dun bad not 
l»een re-discovered after his death, was not a reasonable ground 
for doubting his good faith ; but it cannot be denied, that co- 
lour was given to these suspicions by the re-discovery of Son- 
chits alpinus in one station only, without a seedling appearing, 
though the station was such as seemed to insure the dispersion 
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of its seeds if it could ripen them. Mr Drummond, I believej 
knew more stations ; but no other living bolanist bad s 
plant growing in Britain beyond the limits of one small shelf 1 
of rock. We saw it in five new stations, two of lliem more J 
than two miles from the original spot ; and not one person J 
among us has the slightest doubt of the plant being really ti 
digenous. When we know this, — when we see it as certainly"! 
proved that Lychnis alpina is indigenous, — when we recollect ] 
the discovery in Glen Callader, during our excursion two years 'J 
ago, of Carex Vaklii, and of Astragalus alp'mus in Clova last a 
year, and this season of Thlaspi a/pestre and Gentia 
vails in Glen Isla, and of Carex Vaklii in Clova, — when | 
we see how wide the range of mountains is, and how very cir^' 
cumscribed the stations of all the remarkable plants in the di»- J 
trict, so that tbe last four plants I have mentioned had escaped 
even the practised eye of Mr Don, I do think it would i 
quire a much stronger case thaTi lias yet been made out to sbake 
the credit of Mr Don for perfect sincerity •. 

I shall now ^ve a list from both parties of the plants noticed I 
by them, and not robbed of their interest by the account given 
of former excursions; marking the observations of the first and 
second parties by the figures 1. and S. added to the names of 
plants, In conclusion, I shall give, in his own words, the ob- 
servations kindly communicated to me by Mr Watson, regard- 
ing the elevation at which he found plants to grow in different 
' parts of his route. 

, .Aeinos Bulgaria, 1 Dry paatiirea eMtivarii of Forfer. 

.AJuga alpina, 1 , 2. — This plant was seen in large (juantity, particularly above 
Bachnagairn and in Glen Isln. After harlOg been golhered by some of | 
tbe first party, it was thrown aivay by them, aa not difierent from A. 
nploju. I frar they were right ; for, though it is certainly tba plant fi- 
gured in Eng. Bot. aa A. alpina, and tbougb there is a very slight diffe- 
rence in habit from the orilinary Ipw country form, I cannot observe any 
real specific distinction. It produces abundance of stolons, tbougb not 
on every plant. 

1 ■ We have always expressed our indignation on hearing the hints throws 1 
iSVt against the veracity of the lale Mr Bun, whose honour was unimpeach-. | 
>able; and who, as an acute, active, and auccesaful observer and collector, vat 
%lUy equal to any of the Scottish botanists of the present time — Edit. 
' VOL. XTII. NO. XSVI. OCTOBER ]83%. 2 



4 Botanical Exctirsio^is into tJie Htglilands. 

Alitma Tatmnculindet, I, 2 — Morsbee near For&r. 

Aparffia Tariuiaei, I. 2 Frequent on the table-taad in the upper district of 

Clova. I t-'unnot we uoy good Hpeciftc distinction belween thia anil A. 
aaliaiaiali), and I ttiink botb pass into tile A. alpi/ta, vtiit'h I found in 
1B26 and 1027 "n the mountains in Sutherlandshire, and in tbe present 
atation last year. 

Arabii petraa, I — Near the summit of Ben-na-niuic-dui,andat ita base, where 
it had been brought by the streamB, and where we observed it to have 
esUbliabed itself in 1S3D. 

.Ii'butvt alpina, 1 Pound by MrATalson nn Ben Shilh (so written, fur some 

good reason, I dare say, but pronounced Ben Hee), Ben Loyal, Ben 
Hope, and the moors about 1/ich Erriboll, in Sutherland j Ben Nevis, 
and Caim Goridb, Invemess^blre; and the bills to the north of Loch 
Eil, in Argyleshire. 

Aslmjfidtu alpiniii, 1, 2. — This was only found in the sCatiaii where it was first 
recognised, and seen abundantly last year. The station of Oit/tnpia 
eampealriM was most carefully eiamined for it by both parlies, but not a 
bit of it was found. Mr Watson is now therefore disposed to think that 
his belief that he saw it there lost year originated in a mistake, and con- 
eequentlj ve only know one station for tbe species. 

Cures ajvatUit, WahL 2. — Very abundant in bogs on the extended tahieJand 
in the upper district of Clova. This Carex has been many years known 
in this station, and particularly was first remarked as peculiar in its ap- 
pearsnce by Mr Watson in our excuraion lait year ; but though its ehs' 
racters did not well agree either with C. acala or C. slricia, it was hesi- 
tatingly referred to one or other of these. On our return to Edinburgh 
this season, Dr GreTille found in his herbarium a specimen froni Fries, 
under the name here adopted. It is undoubtedly identical with the 
Clova plant, and i^ees in all material points so well with the character 
in Flora I^pponica, that I do not hesitate to agree with Dr Greville 
that thus another Career may be added to the British Flora. It scarcely 
ever exceeds a foot and a half in height, and is often much less; where- 
as Wahlenberg describes his plant as sometimes nearly equalling the 
height of a man. In lower ground, and in sheltered aituatiaos, I enter- 
tain no doubt that our plant would acquire a much larger tize. We ne. 
ver observed it below the table-land, though it reached the edges of this 
in almost every direction, ftlliiig tbe bogs in many places with its creep. 
ing roots, and visible at a distance by its large foliaceous bracteie, rigid 
slightly curved aspect, and pale green colour. I ought to add, that the 
plant distributed by the Unio Itineraria, as Cater ogTcalilU, is altogether 
different from ours, and seems to me nothing but C. caipUaai. 

■ alrala, I, 3. — Found in great abundance on almost every cliff n 
ed, particularly on the south side of tbe Fee, and in Glen Isla. 

pulla, 1, 2 — We saw this only in one station, on wet places among^ 

the rocks on the aouth side of the Fee. Dr Wight first gathered it, of 
such unusual siae (nearly two feet high), and in all respects having cor. 
responding proportions, that it was with difficulty I could believe in tl 
identity of the specie?, though the thararlers perfectly ap-eed, till I y 
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sited tbe spot, and found amongat the larger specimens others f^raduBUy' 
coming dnwt) nearly to the size I had found it on other moi 
Watson alone of the first party found thia apeciea, not in CQoto, but 
scarcely of its uaual eize, on Cairn Garidh, near Ben Nevis. 
Conw Tnriflora, 1, 2 — The flrat party found this hitherto scarce Carex in one 
new station, we at least in a dozen ( and there is not a doubt that it ex- 
istb iu the utninnt profusion in almost every bog on the table-land. 

I Vahlii, 1, 3. — Mr Brand, who accompanied the first party, had the good 

fortune to find this plant in a netr station on tbe soutb side of the Glen 
of the Dole, near its lower extremity. We only gathered it in tbe old 
station at Glen Catlader. 
Ciciita virosa, I — Forfar Loch. 

Cechlearia nfficinalig, var., 2 Leaves beautliiiUy variegated witb broad white 

edges, or entirely white. 1 found only one patch of this on moist rocks 
on the south side of the Fee. The plant was remarkably vigorous, 
the leavea very large. 
Dri/ai octopelala, I, 2. — On tbe cliff with Astrngalits aipinta, in Glen Isla, ia 
the parish of Farr, and most abundantly in tbe parish of Durness, wher» 
it is confined to limestone rock. 
EpUobiuBi aaffoaAfulium, var. an^j(ijsinnwi, 2. — Dr Greville found this in the 
descent to Qlen Isla. It had a very peculiar appearance, was not in 
Dower, but seemed distinguishable only by the extreme narrowness of 
its leavea, varying from 2 to 44 lines. 
BqvLtehtm OrumnumiAi, I. — In a ditch by the road side, about four miles north 

of Forfar, and on the banks of the Caledonian Canal, near its east end. 
Btil/eToa aipinas, 1, 2. — Both in Cluva and Glen lala, but especially in the 

latter, where Dr Wight gathered a few specimens witb two flowera. 
Salmm pnniBum., 3.— I gathered thia sparingly near the Orylropii Eampealris. 
OeaHana mvalii, 2.— Found in abundance at a moderate height upon tbe 
rucks on both aides of Glen Isla by Dr Greville, Dr Wight and myael^ 
varying from a simple atom, scarcely a quarter of an inch high, to ona 
greatly branched, and 6 inches in height, but always witb flowers of 
equal beauty, and not differing proportionally in siza The sparkling 
of tbia most rare ond lovely little gem among the scanty mountain her- 
bage, cured me of hunger and thirst, and made me forget that I 
gathering it at the risk of my neck, for which I have iu general on such 
occasions a regard at least equal to its value. 
Gond^era repent, 1. — Abundantly in old fir woods at Cawdor Castle and at 
' Gordon Castle. 
iMtnaa borealii, I, 2 — Mr Watson first found this in vast profui 

vered with flowers, among th^ heath at a considerable distance &om anf 
trees, on the aouth side of the Glen of the Dole, and a little way from 
the stream. 

if/ahnU alpiaa, 2 This very interesting plant, not before found in Britain, 

except by Mr Don, was gathered by Sir John Ogilvy on the 301b 
July- We went to tbe station next day, and gathered it in abundance, 
~ and in full dower. The locality is circumscribed, but Mr Macnab a& 
terwarda observed it in smaller quantity on another spot, at a little di»> 
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tonee on Ihe aame mounlaln. H pTiwa on a hare, dry, stonj summit,* 
or in the eAg» of the immetliatety adjoining peat, at an elevation wliich, 
judginf; frnm the heights aBcertaineii by Mr Watson, I suppose inay be 
about 3200 Teet nbuve the sea. The roi^k in both stationa la a miKture 
of felspar and talc, is much weathered, lias a deep irieam colour, and is 
quite different from any thing around. We observed that in the same 
spots grow Annfria vulgarii, CooWmria offidaaiia, and Cherleria ledrnda, 
and Ibere only at thia elevation. A sbepherd whom we met upon the 
ground told us he had aeen the plant growing on a mountain top, either 
between the Glen of the Dole and Bachnagaim, or betwet^n IhU and 
Lochnagar, I am uncertain which, because, an he evidently did not dis- 
tinguish between the -inneria and Lgchnis, I paid little attention to his 
report at the moment; but reflecting since on the one never haring 
been seen without the other on Iheae mountain tops, I think the Khep- 
heril's accuracy should have been inquired into. The capsule of L^eh- 
nii alpina is dafined as unilocular. Our plant, which ia certainly that of 
LinnKus, as I learn from Mr U. Don, who has compared it with the 
Linuean herbarium, is must distinctly S.Iocular when far advanced to 
ripeness. Whether the disaepiments ultimately disappear, whether the 
Swiss plant is in this respect different from ours, or whether the des- 
cription of ito capsule he Incorrect, I am unable, from want of ripe fruit, 
to determine. 

Malaxiii paludosa, 1, 2. — This we found in many situ atioaa, and in large 
quantity, in the bogs and by the sides of the rilla in the valley of Cluva, 
or a few feet up the mountains ou both sides. 

MaUaia depauperata, 2 — Extremely vigorous, and in large quautity, on the 
cliff near the Oxytropis caiapcstTia. 

Naititrtiam terrestre, 1, 2. — Not a common plant in Scotland, but found \iy 
the first party near the Loch of Forfar, and by Ur Wight near Locli> 

Napbar pamila, 1 — In various stations, 

Poo alpina, 2. — In large quantity In Glen Isla, and not in a viviparous state. 

PoleniUla ulpaelria, 2. — Widely distributed on the rocks to the south of the 
Fee, and in Glen Isla. 

Primuia acotka, I — Found by Mr Watson in various atationa from Thurso 
to Farr. Some of the apeoimens have several long angle-flowered scapes, 
the same variety of tbrm which separates Primula nulyarii froni p. ilaHor. 

Pl/nla rotvitdifolia, 1, 2 — Very sparingly in Glen Dole. 

geomtda, 1, 2.— Much more common than the last on rocks in variouB 

places in Clova. 

Salix bmala, 1, 3. — Both male and female plants in great perfection on many 
Tocks in Glen Dole, Glen Isla, and Glen Callader. 

romuirimfoRaf 1. — Probably from the same hush as that seen by Dr 

Greville two yea^s ago, and in no better condition. 

Stuifrag" axspUcaa, 1. — Picked by Mr Barry, but sparingly, in the same si. 
tuatlon as that In which it was seen by him last year. 

.^^ niuaJif, 1, 2 In tolerable quantity in Clova, but much more abundant- 
ly, and in better condition, in Glen Isla. 

Si^i* rimlarw, 1. — On the old statlonii on Lochnagar and Ben Nevis. 
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Schoniu nigrictms, 1 — VariouB moors in the north of SutLerland. 

Sedmn album, 1, 2. — Hoofs in Forlkr, where it was Introiluced bj Mr Don. ' 

9iene acmiiia, v»t. fl'jr. alb. I — In conaiderable quantity on the surarait ol 

Ben-na-muic-dui, mi on the south side of Glen Dole. 
'Simohus alpiniUf 1, 2, — Found in five new atationa in Glen Dole and Glen 

lala by Dr Wight, Dr Greene of Boaton, U- S-, Bnc! Dt GreviUe. The 

first party found it only in the old station, vhere, from being constantly 

plundered. It is becntning weaker every year. Fortunately some of iLe 

new stations are wholly in 
SlTatiotes aloides, 1 — In the Loch of Forfar, where it waa introduced bv Mr I 

Don. 
•ThUupi aJ}xi&e, 2.-New lo Seotland- 

fool of the rocka in Glen lala. 
.F«nmka atpaia, 1, 2 — Kxceedingly common all over the banks of the Wtiitd 

Water, in Glen Dole, upon the Fe?, in Glen Isla, Glen Cullader 

the Aberdeenshire mountains near Castletown. It is not commt 

the other parts of Scotland which I have risitei!. Mr Watson fbundtlj 

few specimens on Cairn Garidb. 
laxalilis, 1, 3. — Cnoinion in Glen Dnlei but in much larger quantitj^I 

and of much greater size, in Glen Isla. 
WoodMa hyperborea, 2. — A fingle tuH was found by Dr Greville in Gteo Isli 
" tlnensia, 1 — Found by Mr Watson sjiaringly on the cliff with Oxyl^ 

campffsirii. 



Observations nf Mr Hewett iVATSON • 
Absolute altitude is of so little importance in the geography! 
4jf plants, that my attention was for the most part limited to' 
the observation of their relative h^ghts in regard to each othoT- 
For this purpose, however, it was necessary to determine the 
heights of a few species most commonly met with, as points of 
comparison and reference. The following are the averages of 
various observations made near tlie places mentioned ; the nu- 
merals denoting the altilodes above the sea-Ievel in feeff. 
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• We trust Mr Watson will 

tained. — Edit. 

f Arbuliu alpiaa does not grow in Clova or Braenmr. Its southern U- 
-mit in Britain is probably near Fort Wiliiam. There its lowest limit (ave- 
rage of three observations, several miles distant) is at 1970 feet ; on the north 
tide of Ben Shith (pronounced Ben Hee), near Tongue, !I7<I, and by Loch 
ErriboU, fourteen miles west of Tongue, about 250. (These last measure- 
ments give a good example of the influence of longitude, particularly when 
taken in co[\juuction with the descent of Tfudictrum aipiimm to the shores of 
Keoldale, a few miles to the westwerd of Loch ErriboU, as noticed in the ex- 
cursion in 1827- Mr Watson did not find it aci low «\'i\\*\«i\i.'i.c,\i«!.'«'4»-v^- 
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Upper limit uf MyriiA gale, 




1350 


II20 




Ptetls aquilina, 


1600 




1200 





Erica dnerea, . 


2400 


2200 


2100 


1730 


Calluna vulgaris, 




2900 


2620 


2440 







4100 


3500 




Lower limit of Csres rifcida, 


2325 


2300 


2070 


1S50 


Azalea procumbene. 


2350 


2200 


2U26 


1300 


The highest stations oE— 


ClOY.. 


BrWdUir. 


Fori waumd 


Tobgue. 


Ulex europiGus, 


1650 


1350 


280 


350 


Lonicera Pericljmenura, 


1500 






700 


Corylu9 AvellanB, 


1600 


1400 


730 


... 


Cjtisus Scoparius, 


1700 


1900 







Taking Braemar as the standard, it is found, from the ave- 
rage of the first table, that a similar climate in Clova is ISd 
feet above this ; while at Fort William it is 269, and at Tongue 
595 feet below it. The diflPerence is greater at lower elevations, 
so that vegetation, both natural and cultivated, is very litde 
better near the sea-level at Tongue than we find it at a thousand 
feet above this on the banks of the Dee. The influence of si- 
tuation is well exemplified by the fact that Empetrum ni^um, 
under the steep snow rocks on the northern side of Ben Nevis, 
fails 600 feel below its height on the western side ; and Cal- 
luna vulgaris, on the northern precipitous slope of Cairn Ga- 
ridh, ceases 400 feet below its limit on the western declivity of 
the same mountain. In our ascent, we find the following planted 
about 1600 feet below Carex rigida : 

Sasifi'aga aizoides. Tofietdia palustris. 

Alchemilla alpina. Kpibbium alsinifolium. 

Oxjria renifornus. Carex capillgris. 

About 500 feet higher up, we begin to see 

IiUZuU apicata. Silene acaulis. 

Thalictnun aipinum. Pulentilla alpestris. 

Saxifraga opposiLifolia. Dryas octopetala. 

Rbodiola rosea. 

licularly struck with the rapid descent of alpine vegetation as he went west. 
He found at the sea level, on limestone cliffa at Loch Erriboll, Carex cajaU 
fa™, Drdia iacaita, Saxifraga oppoeilifolia, and Drgas ontnpclalai and the three 
last equally low at Fair, but they were not seen at Tongue. The neigh- 
liourhond of the north shore enables Pingiiicaia luiilanica, gener^y confined 
to the west coast, to grow a eunsiderable way to the eastward. I formerly 
gathered It OQ Ben Ilope, and Mr WatEun found it stiU farther eatl^ «|ig 
«(ra(&e/~B. G.) aJ 
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A little higher we have 

Euliua Chiiniffiiiiorus. Comus Suecics. 

Betula nana. Arbutus alpina. 

EpUubium alpinum. Draba iacona. 

Bordering closely on the confines of Carex rigida, arc 

Juncui trifidu». Gnapbalium supinum. 

Arabis petrasa. Hieradum alpmum. 

Above the commencement of Carex rigida, we first see 

Sibbalilia procumbens. Paa alpina. 

Cerastium alpinum. Snlix herbacea. 

Aira alpina. Astragalus alpinus. 

Here, too, is the natural climate of some species occasionally 
carried lower by streams or debris from rocks, viz. 

Veronica alpina. Phleum alpinum. I 

saxatilis. Sonthus alpinus?' •% 

Cares atrata. Saxifraga nivalis. 

Talilii. Cherleria sedoides. 

AlnpecuTUB alpinus. Spergula sagiuoides. 

SkUaria ceraaUndea and Saxifraga rivularis are scarcely seen 
below the upper limit of CaUuna vulgaris; and Luzula arcuata 
on Ben-na-muic-dui only commences a thousand feet above this. 
With respect to the upper limits of species. On the small 
space of Ben-na-maic-dui rising above Empelrum nigrum were 
only observed 

Luzula spicata. Carex ri}>i(]a. 

arcuata. Featuca vivi|jara ? ■ 

Silene acaulis. Lycnpodium Selsga. J 

Salix berbacea. 
These constitute the vegetation of the summit ; and, very near- 
ly as high, were 

Vaccinium Myrtillus. Juncus triiidua. 

Aira alpina. Viola paluatris. 

Gnapbalium iiupinum. 
Excepting Luztda arcuata, all these were seen above Empe- 
irum nigrum on the Ben Nevis range {in which Cairo Garidh 
is included), and, along with them, severaJ others, which per- 
haps may exist equally high on Ben-na-muic-dui, viz. 

" Mr Watson marks thia with doubt, from being neccBsarilj ignorant of 
the elevations of the new stations at which Soitchtis alpinu* was found. Nei- 
ther can I »peak pffldlively, but raj impression ia as he states it. All the 
new Btalions are, like the old one^ in deep shaded ravines, witb a northern 
aspect.— R. G. , 
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SiixKngi stellaria. ' Euphcnsia offidnalis. 

rivulurU. SUliee ArmerU. 

8ibbBliUa procumbeiiB. Pob alpina. 

Rumcx acetosL Oxjris renlformis. 
Leontodon — 7 (not in flower)' Silene maritima. 

Alcbetnlllfl alpinEU Aira flexuoaa. 

vulgaris. Tbjmua SerpjUum, 

Galium saxatile. Cryptugramma crispa. 

CochlesriB oilidnaliB ? Pnlypoiiium Phegoptetia. 

StellBria cerasColdea. ThaUctrumatpuiuin. 

uliginoso. Cbrysosplenium oppositifoliuin. 

Epilobiuni alpinum. Cerastium latifalium. 

Rnodiola rosea. viacosum. 

Cerastium lalifolium. Polygonum vivijiarura. 

Ranuncutiu acris. Carei: puUa. 

Veronica humifiiaa. TrolUuB eurBpaiua. 

Nearly at the same altitude as Empetrum nigrum, temiiiiate 
LycopoJiuDi alplnum. Taccinium uliginoaunu 

Blecbnum boreale. Caltha palustri*. 

Descending towards the line of Calluna vulgaris, »e meet 
with 

Pioguieula vulgaris. Arbutua olpina. 

Campanula rotuiidifoUa. Azalea procumbena. 

Eriophorum angiistifulium. - Arabia petrcea. 

Eleocharia cwspitoaa. Anthosanlhuio odoratum. 

Rubua Chamtcmorus. Tormentilla offiunalis. 

JuBcua squuTuaua. Carex pilulifera. 

J.uzula oanipestrid. piilk-sris. 

aylvatica. Lycopodium BelsginoidM. 

iScabiosB aucdsa. Vaccinium Titia Jdsa. 

Oxalia Acetosella. Nardus stricta. 

Narthecium osaUVagum. AchilliEa Mill^oUum '. 

Solldago virgaurea *. Saxifragn hypnoidea. 

Such constitute the most dpine vegetation of Britain. On 
descending from the upper limits of CaUuna vulgaris, the ac- 
cesuons become too numerous to detail : a few may be noticed. 
Belula alba I saw a seedling of among the rocks of Ben Nevis, 
S700 feet high, Iksre almost the upper limit of Empetrum ni- 
.grum, and equal to 3500 on a better aspect. Between the up- 
per line of Calluna vulgaris, and lower limit of Carex rigi4la, 
is the greatest height reached by 

Kdub ajlreetris. Juniperua comtnunii. 

Pyrui aucuparia. ^ Arbutua Uva-uni. 

It is only below Carex rigida hy 1000 feet or more, that we 

* I bave aeen both these planta on dry broken quartz, witbin a few feet of 
the aummit of Ben More, Aasynt, dwindled dovn to one or two inches In 
liti^t, but in full floirer; and Mr Wataon observed the larae tUng on Ben 
Htpe_E. G. 
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find the upper limits of the oak, ash, beech, sycamore, holly, 
cherry, aud hawthorn. Tlie roses and shrubby brambles (ex- 
<Tpt, Rubus idiens) are almost equally distant ; and with them 
is found the upper limit of agriculture. At Clova, Ulex euro- 
pceus exceeds cultivation by six or seven hundred feet ; in the 
other three stations it is rather below. In none of them does 
the climate admit the successful cultivation of wheat: Braemai- 
is too high; Fort William is too wet; Glen Clova, a narrow 
valley shaded from the sun by high hills ; and Tongue, exposed 
to a north sea, and with high ground to the south : — all there- 
fore are equally unsuited. At Clova it has been tried, but 
failed to ripen. 



Dexcriptitm of several New or Rare Plants which have lately 
Jhwered in the neighbourliood of Edinburgh, and chiefly 
in the Royal Botanic Garden. By Dr Gkaham, Profes- 
sor of Botany in the University of Edinburgh. 

Sept. 10. 1832. 
Banksia media. 



B. media; foliis cuneato-linearibus truncatis dencato-serratis baei atte- 
nuBtis: Eubter reliculnLix venis venulisque glabratia lacunis tomen- 
toais, periuithti unguibua sericeia ; lamiiila glabris, folliculia glabriua- 
culis immersia floriliua marcescenlibue. — Bt. 



Btntsia media, Bt. Prodt. FL Nov. Hnlland. SuppL J. p. 38. 
Sescbiftioh. — Shrub erect. Branckes sub verticil [ate and spreading wide 
slightlj oscendiiig at tbe extremities, pey with short denae Comentuin. 
Leave* (3-7 inches lon)^ K^IO lines briiad near tbe apax), scattered, pe- 
tioled, spreading moderate)?, linear-spsthulate, serrate, truncate, above 
glabrous and shining, below reticulated, pale, pitted, and the pits filled 
with white tomeDtum. Amentum (3 inches long, 2^ broad) terminal, 
cylindrical, its scales covered with red-bro»n tomentum ; the Inwet 
flowers expanding a little before the upper. Periatilh 1-parted, segments 
linear, narrow; claws covered with yellow tomentum on the outaid^ 
glabrous within ; limb green, streaked with brown, at first hairy, after- 
wards suhglabrous. 
This species is placed by Mr Brown immediately after B. mareetcene. It 
promises to be a very handsome addition to the npeciea in cultivation, 

and la now flowering most freely in the greenhouse of the Botanic Gar- 
I den, Edinburgh, to which establishment it was obligingly communicated 

ftom the Clapton nursery. The first amentum expanded its tlowers in 

the beginning of September, but as the whole plant is covered with 
I others In all stages, they will probably ex]iaiid in succession for a very 

long while. 

I Xuphorbia cruentata. 

I £. cruenlala ; caule herbaceo, ramoso, erecto, foliiaquc Q^\{EisAfA ^^:&<^ 

L culatis lanceoUtis macuUlia uienvMliVa sarcSia ^jiawi^NirasiJea^- 
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nrari-lanceuliitii ; cjmia tenniiiilibus subtrifiilU, decompositist idv. 

lucro fimbristn i appendice unico c/Bthifarme inte)^ ; fruclu gkbro ; 

seminibjs verrucosiB. 
DEacaiFTioM— ^l«ra herbaceous, erect, brnncbed, bairy, particularly to. 
warda its extremity. Leaves (2 incliEa long, 10 lines broad) pctinled, 
lanceolate, unequally serrated, above Irregularis' apritikled with dull red 
8]iata, bBlry, jinrtii^ularly below, where they aremui^h paler without the red 
spots, and with very prominent middle rib and veins. Braclea linear- 
lanceolate, more entire, but in other respecta relemblinjf the Icavea. 
Cymea terminol, aubtrifid, crowded ; primary raya trifid, and their sub- 
divisions irr^ular. InvalucTe fimbriated, provided with only one cup- 
ahaped entire appendage. Mali! Jhtcera on pedicels longer than the fila- 
roent, Hnthers yelli>w, tobes burstinj; along the vertex. Gertnea green, 
glabrous, but not shining ; styles revolute, white. Fruit smooth. Seeth 
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Seeds of this plant were sent along with specimens to this country from St 
Louis, North America, by Mr iJnimmond. The plants flowered iu the 
oTeenhouae of the Botanic Garden in August and September. The only 
difference between the cultivated and wild specimens arises fiata the 
greater vigour of the former : they are larger, and the leaves are nearly 
rhoinhuUl. 

(Enothera perampla. 

I O. peramfJa ; caule ramoso, tenuissime nibescentl, follia runcinatis, pu- 

bescenCibus, lobo terminali moximu acuminato undutato basi aublu- 

bato; florib us axillaribus, omnibus difiliais; calycis limbo petala sub. 

rntundata integerrima cequalite, tuba longisaimo; capautis muticis te- 

trapteris, alis deoi^im truncatis. 
DKBCBirTi<iN.^Roof perenniaL Stem herbaceous, robust and much branch- 
ed, covered with very tine jiubeKence, green; branches red oniy at their 
oriBina, ascending. Leaves alternate, petioled, minutely pubescent on 
both sides, undulate, deritale, runciiiate, pale and with prominent veins 
hebw, lerminal lobe very large acuminate incised at its base, lower 
lal>es much smaller linear-lanceolnte acute spreading. Ftatnett solitorv, 
axillary, very large and handsome, sessile. CiUs/x pate green, minutely 
pubescent, nearly as long as the leaf; tube {i\ inches long) erect, red on 
base when young; limb (2 inches long) acuminate. Corolla white, with 
a yellowish tinge; petals eubrotuDd, entire, equal in length to the calyx, 
3-ribbed and veined, the lateral ribs fumiahing secondary nba trom the 
outside of their base:. Slamena included, declined; filaments tumid at 
their insertion into the throat of the calyx, subulate, pole yellow in 
Iheit lower halfi white above. Anihert (threeJburths of an inch long) 
linear, nearly entire at both extremities, versatile, bursting long before 
the budG expand; pollen granules triangular. Stigma 4-partea, lobes 
spreading. Slyli as long as the stamens, flattened, linear. Gertaen ob- 
'ong, covered with the same pubescence as on other parts of the plant, 
s-winged in its upper halt wings narrower upwards, truncated below. 
Ouulei very numeiuus, and closely imbricated. 
The seeds of this veiy fine species were received from my friend Mr 
Cruckshanks, and were probably gathered somewhere in the neighbour, 
hood of Lima, but at a considerable elevation, for the plant is quite 
hardy, and has flowered in tbe open air at the Royal Botanic Garden 
during the last two seaKons. It is very deserving of cultivation. It 
moat nearly reaemblea O. lamtactfolia, but is distinguLsbed from this by 
its less prostrate growth ; by the green colour of its stem ; by the cap- 
sule being more attenuated at its base ; by the absence of the conspi- 
cuous glands and hairs, which are mixed in O. laraxac\folia with the finer 
pubescence on the capsule and stem ; end by the tinge of yellow, not of 
purple, in the fiower. Ita foliage more nearly resembles that of O. (ri- 
Ma, but it is distinguished frxjm this by its much greater size, by Its 
nearly irbite llowera, and by \t3 mucU dattcer folia^. From biitb uiese 

' I it is fyrtbet (listiu|iuiahe^ \)J. Ib^ &o«eta \i«iu^ ^iXaj^JJivn ^£> 
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fits>ed over the branches, and never crowded near the root, as so many 
of them are in O. lanuraeifoSa and O. ttileba ; end, lastly,' by the absence 
of the lobed crown lo the capsule which both at' these have. 

Fhjsianttius albeos. 

P. attieai f herbiiceB, volubills, Ibliis oppnsitia integerrimis acutis basi 
cordato-truDcatis subtus alho.pruinusi, fioribus subdichotouio-cyiaosis. 
— Martiuii. 
Fhysianthus albens, Mart, Nov. Genera et Sp. Plant. Eraeil. i. 54. L 32. 
SEacRiPTioN.— itoo/ woody, branched, and fibrous. Slem woody (al least 
when cultivated in the stove), round, brancbed, twining; bark green, 
cracked, and on tbe recent slioota, which are very long and slender, 
pretty densely covered with short adpressed pulieacence. Branthea op- 
posite and asillaiy, spreading, ieows (3 Inches long, If broad) petioled, 
opposite, oblong, truncated below, undulsle, entire, acute, deep green 
and pruinose above, paler below, and there esjiecially clothed will mi- 
nute pubescence. Petiole about one-third uf the length of the leaf, of 
the same colour with tbe shoots, channelled above, spreading. Pe- 
dtmdea lateral, more rarely axillary, eubdlcbotomously cymose, 4-8- 
flowered, about as long as the petiole, and like it ; pedicels (about 7 liuea 
long} spreading^ strainit. Calyx 5.parted, green, very minutely tomen- 
tous, obscurely veined ; segments ovate, acute, spreading below, erect in 
their upper half, reflected at the sides. Corolla faintly perfiimed, some- 
what fleshy, wliite, when in bud pate rose-coloured, hypocrateriform, gla- 
brous; tube (half on inch lung) one and a half times as tnng as the calyx, 
at its base ventricose with five gibbosities and slightly bairj on tbe in- 
side, above 5.gonoua, sides depressed, and having a ridge iri the centre 
of the depression ; limb (1^ inch across) spreading, 6-parted, segments 
ovate, acute, reflected at the apices and at the aides. Cnmm attached to 
the inside of the base of the tube, 5-parted, lobes connivent, blunt, con- 
vex on tbe outside, ^temate with the gibbosities of the tube, glabrous. 
J3 opposite to the lobes of the crown, and twice as long as thesv, 
sed to the pistil ; filaments coarse and fleshy, monadelpfaous, con- 
n the inside, flat on the out, sagittate above, terminated by a little 
ovate subacute point, below the sides of which, and on the inside uf the 
filament, are the cells of the anther; pollen-masses yellow, etlipUco-ovate, 
Battened, reticulated. Sligma large, conical, angular, terminated above 
by two appendages longer than itself, which diverge below, meet above 
near tbe apices, and again diverge; glands alternate with the stamens, in. 
dented into the angles of the stigma, deep lilac, cartilaginous, slit verti- 
cally along their outer surface, terminated above by a cordate brown pro. 
cess, emarginate at the apex, and below by two processes, which are brown, 
linear, flat, swollen at both their extremities, each becoming attached ob- 
liquely to the narrower extremity of a pollen-mass in the stamen next 
to it. SIplea 2, short, connivent above. Gertnens 2, turgid, ovate, acute. 
Ooufes very numerou!, small, . imbricated, filamentous, attaclied to the 
receptacle placed on the Inside of the germen. 
Seeds of this fine plant were received by Mr Neill from Mr Tweedic, 
Buenos Ayres, in 1830, and, cfimbing along the roof of the stove in his 
garden, flowered freely in August last. I possess from Mr Tweedie an 
excellent specimen, in no respect difierent from the cultivated plant. 

StyUdium junceum. 

S.juwMiKn; foliis radicalibus tinearibus: scapi stricti glabrl minutis dis- 
tantibus bracteiaque medio adnatiSjCalycis lacinlis aubulatii : basi sini- 
plid, fauce glandulis stipitatis coronata, lobelia inappendiculato — Br. 
Btjlidium junceum, Braien's Prodr. Fl. Nov. Holland. 1. 6«B. 
Br8CBlFlioir.-,-AKrf fibrous, perennial, pushing several stems (seapes)(rom 
the crown. BootJeacei crowded, linear, glabrous, somewhat fleshy, cal- 
lous at the tip : ttem-leseea (bracleie] minute, green and fleshy, attached 
by the middle, acuminated at both end*, m traeVj ESK(mi(jn».\*i\^«i« i'*^- 
pnmeA. Stapti tneaily g feet ^g)B'i weft, foaAat, g*»^ t™.-<A,'fc*^ 
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brou*. Aacrme terminal, l»x ; pedicels reaemblinff the extremit; of tlL_ 
scapc^ iolitary from the Bfils of the biactex, and frequectlj brscteolat^ 



pube^eiil on their upper sid^ pubescence glandular. Calst sinner 

BUbulute, uneijunl, glabrous. CoroUa amslL, nMe^foloured, tube long.. 

thoD the caljx, twists ; faux very oblique, crowned with a few gluidu. 



Inr hairsj timb glabroun on the inaiile, Bponn^l/ covered with gkodulw 
pubescence on the out, segments ovate, blunt; labellum obtonEO-avat^, 



endiculate. Germca green, turbinate, with five gibbosities 
rom which Che caljx-segments spring. Column fiat, much longer 
uuui the carulla, tapering below and above broadest where first deflected 
over the labellum, and at this point lilac, below white, above ri~ ~ 
loured, everywhere glabrous, dilated flesh/ and reticulated at thi 
miL AtUhers small, jiellow, glabrous. Stigma prominent, green, plibi 
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King Cleurge's Sound, at the Caledonian Horticultural Society's Garden, 
iofit year. One of the seedlings, communicated tu Mr Neill, Cononmill^ 
came into flower in the beginning of September \&32, m consequence oC 
the judicious treatment it received. We have raised it at the Botanic 
Garden this season, and many of the plants are pushing up their BCapea, 
but the flowers will not be expanded for some time. 

ropfEolum pentaphyllum. 

T. petUaphslhm; foliis digitato-quinatis; foliolis ovalibua, int^^rrimi^ 
petinlatis; petatis duobuB, subrotundis, suhseaailibus, caljce multo bra- 
viocibus; calcare teclo, apice ovato camoao ascendenti. 
Trop^olum pentaphyllum, torn. EncjcL Method. 1. B13. pi. 277- fig- 2- 
— WUtd. Spec. PI. 3. 299 — Pers. Synopa, 1, 406.— De Caad. Prodr, 1. 
G6i.- Spreng. Syst. Veget. 2. 228. 
Debcbivtion — Root tuberous, large, oblong. Sttm slender, greatly elon- 
gated, slightly twisted, round, glabrous, coloured, branched. Leavm 
<about 2 inches across) petioled, digitate, of 5 oblong entire petiolate 
soft glabrous spreading leaflHts. Common petiole (2 inches long) twisted 
in form of a tendril, and forming the chief support of the stem, as well as 
the partial petioles and the veins of the leaf purple and glabrous : partial 
peliottt bordered by the decurrent leaflets. Peduncles (4 inches long) so- 
litorv, axillary, longer than the leaves, purple, glabrous, thickening up-' 
wards, pendulous. Co/yz (1^ inch long) persisting; spur horieontal, 
fleshy, dull purple on the outside, yellow within, nectariferous, conical, 
till towards its apex, when it is contracted, thinner, and somewhat shrl. 
veiled, the apei being ovato.acute, fleshy and erect; limb (7i lines across) 
5-parted, green, brighter and spotted or streaked with deep purple with- 
in, segments ovato-acute, the uppermost the narrowest, the two next to 
it the broadest. PelaU 2, small, subrotund, subunguiculate, reflected, 
bright vermilion-coloured, inserted into the throat of the calyx on each 
aide of the upper segment. Stamens B, longer than the calyx segments ; 
filaments subulate, declined, closely streaked or spotted with purple, in 
the bud erect, turned out between the calyx s^ments after tne pollen 
lashed; anthers four-sided, oblong, truncated above and below, green ; 
pollen green. Germeii yellow, glabrous. Style yellow, 3-sided, snorter 
than the stamens. Stigmata 3, acute, diverging. Fruit S.coccous, gU- 

Mr Neill received at his garden at Canonmills a tuber gathered by Mr 
Tweedie in 1829. It pushed out some feeble shoots in 1830, and also 
last year, and is now growing most vigorously, settling a question of 
which De Candolle was doubttiil, — that the species is perennioL A 
cutting taken from It, flowered in the greenhouse for the first time, and 
most freely, during .Tune and July 11132, and will probably ripen "Its 
seeds. From Mr Tweedie I have excellent native specimens, gathered 
In hedges near Uuenos Ayres. Its taste is very similar to that of TVs- 

jvafy^i BUffiu, but J&ss pungent, and less agtceabte. 
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Celestid Phmomena Jrom October 1. 1832 to Janna/ryl. 1838, 
calculated Jbr the Meridiem of Edinburgh, Mean Time. By 
Mr George Innes, Astronomical Calculator, Aberdeen. 
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'_ SCIENTIFIC XNTmLLIOSMClL- ' ' - ' } 

-'"■""' ' METEOROLOGY. 

~i. Q w c fcHllf Dew. — In the neighbourhood of Rotterdam, it 
fiJM becA refieotly observe<J, that the morning dews, instead of 
.bfJi^pilM apd^ limpid, are of an unctuous consistency. 

-■ ■ ■ CHEMlBTRy. 

,.*. T%« jyiw Vacuum Sugar.—Ihe grains of this beautiful 
•igirwe tn|M and well-formed crystals. They Ao not melt so 
^mdily •■ conUBon sugar, — a. circumstance that induces some 
irvers to imagine that this sugar is not so sweet 
lODvada. Thetasteisjust that of fine mn<fj/. The ■ 
Wt this sugar is far less hygromelric than common . 
, tsd suffers less from a moist atmosphere. The ap- ' , 
cd in its preparation is a raodi6catioa of the late Mr 
'^BWlvd^ BI^Mtntus for boiling sugar in vacuo; with strainers 
of C(^>per-pkteB piercetl with minute holes^ or several folds of 
wir&^auze for clarifying the syrup. The process is, imme- 
diately on crushing the canes,' to heat, lime, and scum the 
juice, which, while warm, is forced through the strainer, from 
which it runs into the boilers. These are provided with air- 
tight covers, the tops of which are connected by tubes with a 
large lur-pump, wrought by a steam engine. The steam, as 
generated, is thus drawn off, and the boiling is carried oo at a 
temperature far below the boiling point of sugar. When suf- 
ficiently concentrated, the syrup is crystallized, and, when con- 
.soUdBted, it is carried to the curing-bouse, the temperature of 
which is kept up by steam-pipes running into it. This process 
saves much sugar, for the heating being low, little or no molasses 
are formed, and a large quantity of sugar is obtained^ which, in 
the old process, is converted into molasses. This iq>paratus 
was adopted by sugar-growers in Demerara, on the .suggestion 
of a distinguished philosopher in Liverpool. The experiment 
has succeeded admirably ; and the sugar bears a premium in 
the Liverpool market, especially when required for coffee. 
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Scientific hitelligence. — C/temistri/. 
3. On the Grease of W^nes. — White wine is subject to i 
alteration which is designated in Switzerland, and otiier coun- 
tries, by the teniia greasy and r<^, (lourner au gras, graisser, 
filer), a change which takes place after the vinous fermentation 
has apparently cease(l> and the wine has been bottled or closely 
confined in casks. The wines of Champagne, of Switzerland, 
«nd most thin and light wines, are very subject to it, especially 
ifhen the vintage has been wet. The cause of this malady re- 
sides in a mucilaginous principle which is developed in light 
wines r it pervades the whole mass, and puts on a reticulated 
appearance; a Bimilar change is observable in beer, and in 
Syrups made of sugar of an inferior quahty. Various methods 
have been pursued for remedying this defect. Common salt 
is added lo the wine, a practice wliich was adopted, it is 
said, by the Romans, in consequence of an accidental disco- 
very of an amateur in wines. Having opened an amphora 
of wine, and being struck with its excellence, he demanded 
of his slave what he had put in it. The latter, mistaking 
his master's meaning, fell on his knees and confessed he had 
drank a little wine and filled up the vessel with sea-water. 
After two or three months, it is imjiossible for the most delicate 
palate to distinguish the taste of salt, and it is admitted that 
such an addition improves the taste of the wine, but that it pre- 
vents the grease is a point much more doubtful. Another re- 
medy is the addition of brandy or alcohol. But tlie more effi- 
cacious means of all is a frequent racking off, or decantation. 
Wine must never be allowed to whiten, that is, to admit the 
rising of a milky substance, which destroys its transparency. 
When this disease has been contracted, it may often be remuved 
by clarification with fish glue; but this remedy has two incon- 
veniences, — it does not always succeed, and when it does, it di- 
minishes the strength of the wine. This deterioration arises either 
from the glue, or perhaps from the disease itself, which has oiia- 
sioned the operation. Another methotl of clarifying wines and re- 
moving the grease, consists in filtering them through shavings of 
hazel. For small quantities this method is very good. When the 
Rale of wine is not pressing, and care is taken to keep the vases 
which contain them full, and they arc allowed to undergo a slow 
and insenable fermentation, and are exposed to the chan*^ at 
temperature which the season brmns touwA, ^\\% >&'i»?iSR. w(«vv- 
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toDeously disappear)!^ It is rare that greased winee thu^ 
treated arc not cured iii passing tliruugh the culd of une winter. 
The attentiuii «f ehemifllB has been tniidi engaged with the 
Dature of this tjiiality in wine. M. Francois of Chaloas-»ur- 
Marne, ascribes it to a substance ^vhich is found also in the 
gluten of wheat iIour,und which M. Taddei, au Italian chemist, 
discovered and named Gliadiiic. It is the portion which is 
soluble in Hicoho], the insoluble portion he called Zimome. II* 
an alcoholic solution of gliadine be added to clear wine, it be- 
comes milky, and assumes, according to M. Francois, the aspect 
of greased wines. Berzeiius, however, does not believe in the 
gliadine of Taddei. He considers it to be gelatine, and the 
zimome to be albumen, both of which have been long known to 
exist in the gluten. The same chemist has proved that vege- 
table and animal gelatine are identical in the properties of unit- 
ing with tannin and forming an insoluble precipitate. However 
this may be, M. Francois has been induced to regard tannin as a 
remedy tor the grease of wine. He accordingly makes an ob- 
servation which seems to have escaped all those who had pre- 
viously cxaniined the subject, that red wines are never subject 
to the grease. Now, the difference between red and white wine 
is, that the red always ferments in presence of the husk and 
seeds oi the grape, substances which contain tannin in abun- 
dance, while while wine remains in contact with the husk but 
a very short time. It is also a fact, that light wines made of 
grapes deprived of iheir seeds are more subject to this disease 
than others. Hence it is probable, that the presence of taniun 
may, by precipitating the gelatine, prevent the phenomena of 
the grease. The following are Mr Frani,ras's direclions : By 
adding tannin to wine a month or six weeks prior to bottling, it 
may lie preserved from the grease ; and this substance being one 
of those which exist in wine, it may be added without fear, for 
it communicates no unnatural odour or taste. Twenty grains of 
tannin to a bottle of wine, or three and a half ounces to a hun- 
dred bottles previously well decanted from all sediment, is tlie 
proper dose, although in frequent cases this dose must be re^ 
pcatcd. If any sediment remain in the wine, a much larger 
dose of tanma becomes necessary. M. Francois affirms that 
this malady in wine, when once destroyed, never returns. As 
yie tanuia o{ cheniists iii an exY^nswt ai\;\cV, tfevinwi twui. ibc 
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' gallnut by sulphuric acid, or by potash, it is probable that a 

subEtitute may be found in some of the astringent barks, or even 

in the seeds of the grape. 

ZOOLOGY. "^ 

4. Obesity. — Tlie celebra1edy«i liver pies of Strasburgh aW^' 
made of the livers of geese, fattened with great attention. The 
animal is shut up in a cage, but little larger than its body, and 

'in taken out but twice a-clay, and then to be fed with about a 
quart of crude pea& They are introduced ivith a finger into 
the pharynx of (he animal, which is thus made to swallow this 
«iornious quantity of nourishment, and is then immediately 
shut up in its cage. The Immediate result of this kind of life 
is a remarkable obesity, and an enormous development of the 
liver, which, without any notable change of structure, acquired 
a triple or quadruple enlargement of volume. Bibulous paper 
brought into close contact with this fat liver, immediately ab- 
sorbs an oily matter, much like melted fat. These livers some- 
times weigh eight or ten ounces, and sell at from three to five 
francs. The fattening of geese in this manner is a good specula- 
tion, for every part of the animal possesses an intrinsic value ; 
the fat on many occasions is a substitute for butter, and the 
flesh is served at table, and although somewhat tough, is not 
the less nutritious ; the feathers are much sought after, the quills 
serve for writing, and even the excrements sell at a bigh price aa 
one of the richest of manures, 

5. Portable Milk, — M. Dirchofi', the Russian chemist, who 
Gome time since discovered the process of making starch into 
sugar, has lately made several experiments upon milk: the result 
of which he has arrived at is curious, He is said to have found 
& mode of keeping milk for use for any definite space of time. 
The process of preserving is this : he causes new milk to be 
evaporated over a slow fire, until it is reduced to a powder. 
This powder is then put into a bottle, which is hermetically 
sealed. When the milk is wanted for use, it is only to dissolve 
Bome of the powder in a seasonable quantity of water, and the 
mixture so dissolved will have all the qualities, as well as the 
taste, of m'llV.-— Edinburgh Agricultural Journal. 

6. Quanlity of Eggs coiisunied in London. — The eggs of 

I bens are those most commonly used as food, ^x\i ^qtov Ba.^w'o.'^'^i 
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I of very considerable importance in a commercial point of view, 
I Vast quantities are brought from the country to London, and 
I other great towns. Since the peace they have also been 
I largely imported from the continent. At this moment, indeeil, 
I the trade in eggs forms a considerable branch of our commerce 
1 witli France, and affords constant employment for a number of 
I small vessels. It appears from official statements, that the eggs 
I imported from France amount to about 60,000,000 a-year; and 
I supposing tliem to cost, at an average, id. per dozen, it follows 
I that the people of the metropolis and lirighton (for it is into 
them that almost all are imported), pay the French above 
L. 83,000 a-year for eggs ; and supposing that the freight, im- 
porter's and retailer's profit, duly, &c. raise their price to the 
consumer to lOd. per dozen, their total cost will be L. 213,009. 
The duty in 1829 amounted to h.22,im—MacCullocK's Ctmi- 
I mercial Dictionary. [About fifteen years ago the number of 
I ^6S^ exported from Btrwick-upon-Tweed to London amounted 
I to L. 30,000 worth a-year.] — Edhiburgh Agricultural Journal. 
I 7. Dmtructiojt of Fresh-water Fish lyy the ailmisfUm of the 

I Sea into a Lake. — The following particulars of the phenomena 
I attending the opening of Lake Lothing at Lowestoft to the Sea, 
I where sea-borne vessels were first received into the new harbour 
I at that place on the Sd of June last, may prove of interest in 
I natural history- They are extracled frotn the East Anglian 
I Newspaper of June 7. 1831. Some of the circumstances at- 
tending the junction of the salt and fresh waters in the first in- 
stance are remarkable. The salt-water entered the lake with a 
strong under current, the fresh-water running out at the same 
time to the sea upon the surface. The fresh-water of the lake 
was rmsed to the top by the eruption of the salt-water beneath, 
and an immense quantity of ycast-like scum rose to the surface 
of the lake. The entire body of the water in the lake was ele- 
I vated above its former level ; and, on putting a pole down, a 
[ strong under-current could be felt bearing it from the sea ; and 
at a short distance from the loch, next the lake, there was a per- 
ceptible and clearly defined line wheie the salt-water and the 
fresh met, the former rushing under the latter, and upon this 
line salt-water might have been taken up in one hand and fresh 
in the other. The consequences of the admission of the briny 
iratera b&ve been fatal to Uwu&an&a at \)a% ^otttv^iu^c^ii^ffijA <aC 
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llie peaceful lake. Its surface was thickly studded with the ■ 
bodies of pike, carp, perch, bream, roach, and dace, multitudes 
of wliich were carried into the ocean, and thrown afterwards 
upon the lieach, most of them havuig been bitten in two by the 
dog-fish, which abound in the bay. It is a singular fact that a 
pike of about 20 lb. weight was taken up dead near the Mut- 
ford end of the lake, and, on opening the stomach, a herrim 



I ford end of the lake, and, on opening the stomach, a hemiw^H 
was found in it entire. — Edinburgh Quarterly Journal of -4n^^| 
riatliure. No. xviii. ^^^^| 

8. Elevatiom in Australia, New South Woks. — Tlie fo^^H 
lowing elevations above the level of the ocean, of points on the 
road over the Blue Mountains to Bathurst, and interior to the 
westward of its meridian, were compiitetl by John Oxiey, Esq. 
late Surveyor-General, from differences of the column of mer- 
cury, taken simultaneously in Sidney, and at tlie respective 
stations, in the year 1817, which barometrical admeasurements 
have been, since that period, fully verified by others :^ 

Spring Wood {Military Post) 121 i^ilea from Emu Foid, 129? 

Bridge over Kavine, 1? ditto ditto, 1814 ^ 

C*\ey'B Repulse, 18 ditto ditto, 2110 

Christmas Sivajnp, U ditto lUtto, 2468 

King's Table Land, aGJ ditto ditto, . , . , 27B8 

MUitarv post, 38 ditto ditto 3830 

32 mile's, 3303 

3Si miles, 3368 ' 

Blackheath, 4! ditto '3411 

Summit of New Piisa, 3S45 

Base of ditto, 3714 

Summit of Mount York, or Old Pass, .... 3309 

Base of ditto, 2610 

Vale of Clwyd, near CoiUtt's Inn, 2642 

Depot at Cox's River, military post, {Lat. 33° 33' S., Long. 

150° 05* E.) 217! 

Mount Blaxland, 307* . 

Hill above Jack's Bridge, !U 

Fish River Bridge, » 

Hill above ditto, 32M 

Sldmoulh Valley, 3606 

Bathurst FlagstaJf, (Lat. 33° 24' S., Long. 149° 39'30"E.) 223! < 
Depot of 1317, on the Lschlan River (Lat. 33° 40* S,, Long. 

148° WE.), I 

Field's Flains, on ditto (Lat. 33° 15' S., Long. 147" 16' E.), I 
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9. On Subkrraneoua and Ominous Sounds — In a former 
▼otume of the Journal, we communicated some curiouR details 
in regard to wlial have been catled subterranean and ominoua 
SouTids. Sir John Ilerscbell has latelj- considered ihis subject, 
and conjectures that the noises of Nakoos, in Arabia, way be 
on'tng to a subterraneous pnxluetion of steam, by the generation 
and condensation of which, under certain circumstances, sounds 
are well known to be produced. They belong to the same class 
of phenomena as the combustion of a jet of hydrogen gas in 
glass tubes. He also remarks, that wherever extensive subter- 
raneous caverns exist, communicating with each other, or with 
the atmosphere, by means of small orifices, conaderable diffe- 
rences of temperature may occasion currents of air to pass 
through those apertures with sufficient velocity for producing 
sonorous vibrations. The sounds described by Humboldt, as 
beard at sunrise, by those who sleep on certain granitic rocka, 
on the banks of the Orinoco, may be explained on this principle. 
The sounds producetl at sunrise, by the statue of Memnon, and 
the twang, like the breaking of a string, heard by the French 
naturalists to proceed from a granite mountain at Carnac, arc 
viewed by him as referable to a different cause, viz. to pyrome- 
tric expansions and contractions of the heterogeneous material 
of which the statue and mountain consist. Similar sounds, and 
from the same cause, are emitted when heat is applied to any 
connected mass of machinery ; and the snapping often heard in 
the bars of a grate affords a familiar example of this phenomenon. 
The following amusing account of an ominous sound is given by 
Gatrdner in his book on the " Music of Nature :"~ In one of 
the baronial castles of the north, which has been uninhabited for 
years, there were heard at times such extraortliiiary noises, as to 
confirm the opinion among the country people that the place 
wa« haunted. In (he western lower an old couple were per- 
mitted to live, who had been in the service of the former lord, but 
so imbued were they with the superstitions of the country, that 
tliev never went to bed without expecting to hear the cries of 
the disturbed spirits of the mansion. An old itory was current, 
thai an heir-apparent had been murdered by an uncW, that he 
might possess the estate, who, however, after enjoying it for a 
time, was so annoyed by the sounds ipi the castte, that he re- 
tired with an uneasy conscience tiom vV\e domain, and died in 
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France. Not many years ago, the property descended to a 
branch of the female line (one of the heroes of Waterloo), who, 
nothing daunled, was determined lo make this caRtle his place 
of residence. As the noises were a subject of real terror to his 
tenantry, he formed the reEohition of sleeping in the castle on 
the night he look possession, in order lo do away these super- 
Btilious fears. Not a habitable room could be found, except 
the one occupied by the old gardener and his wife in the western 
turret, and he ordered his camp-bed to be set up in that apart- 
ment. It was in the autumn, at nightfall, that he repaired to 
the gloomy abode, leaving his servant, to his no small comfort, 
at the village inn ; and after having found every thing com- 
fortably provided, turned the large old rusty key upon the an- 
tiquated pair, wlio look leave of him to lodge at a farm hard 
by. It was one of those nights which are checkered with occa- 
sional gleams of moonsliine and darkness, when the clouds are 
riding in a high wind. He slept well for the two hrst hours ; 
he was then wakened by a low mournful sound thai ran through 
, the apartments. This warned him to be up and accouti-ed. 
He descended the turret stairs wilh a brilliant light, which, on 
coming to the ground floor, cast a gigantic shadow of himself 
upon the high embattled walls. Here he stood and listened, 
when presently a hollow moan ran ihiough the long mrridor, 
end died away. This was followed by one of a higher key, a 
sort of scream, which directed his footsteps with more certainty 
to the spot. Pursuing the sounds, he found himself in the hall 
of his ancestors, and vaulting upon the large oaken table, set 
down his lamp, and folding his cloak about liim, determined to 
wait for the appearance of all that was terrible. The nigiit, 
which had been stormy, became suddenly still ; the dark flitting 
clouds had sunk below the horizon, and the moon insinuated 
her silvery light through the chinks of the mouldering pile. 
Ae our hero had spent the morning in the chase, Morpheus 
came unbidden, and he fell asleep upon the table. His dream 
was short ; for close upon him issued forth the horrid groan ; 
amazed, he started up and sprang at the unseen voice, fixing, 
with a powerful blow, his Toledo steel in the arras. The blade 
vr&s fast, and held him to the spot. At this momeni the moon 
■hot a ray that illumined the hall, and showed that behind ihe 
waving folds there lny the cause concealed. His sword Ke l*!ft.. 
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and to ihe turret letractd his steps. When morning cam^^ 
welcome crowd greeting, a.sked if he had met the ghost? " 4fl 
yea T replied the knight, " dead as a door nail behind tH 
screen he lies, where my sword has pinned him fast ; bring ^S 
wreiicliing bar and we'll haul the disturber out." With such a 
leader, and broad day to boot, the valiant throng lore down the 
screen where the sword was fixed, when lo.' in a recess, lay the 
fragments of a chapel organ, and the square wooden trunks 
made for halluwed sounds ivere used as props to slay the work 
when the hall was coated round with oak. The wondering 
clowns now laughed aloud at the mysterious voice. It was the 
northern blast that found its way through the crannies of the 
wall to the groaning pipes, that alarmed the country round 
a century. 

10. Foanl Frogs, ^c. — Goldfuss, in the Nova Acta Phys 
Afedica Acad. Csea. Leop. Carol. Nat. Cur. for ISSl, deacril 
llie following fos^l remains of various amphibious animals he 
detected in brown coal, in the vicinity of Bern. 1. Rana dilu- 
viana. 2. Salamandru axygia, two inches and a half long. 
S. Triton noachicus, two inches in length. 4. Ophh dubiua. 
This remarkable remain he is of opinion belongs either 
snake or a snake-shaped fish. 

11. (hi the Permanence of the EartiCa Axis of Rataii 
" It appears,'^ says Mrs Sonierville, in her admirable wi 
" from the marine shells found on the tops of the liigbest 
mountains, and in almost every part of the globe, ihal immense 
continents have been elevated above the ocean, which (ocean) 
must have engulfed others. Such a catastrophe would be oc- 
casioned by a variation in the position of the axis of rotation on 
the surface of the earth ; for the seas tending to tlie new equator 
would leave some portions of the globe and overwhelm others. 
But theory proves that neither rotation, precession, nor any of 
the disturbing forces which affect the system, have the smallest 
influence on the axis of rotation, which maintains a permanent 
position on the surface, if the earth be not disturbed in its rola^ 
tion by some foreign cause, as the collision of a comet, which 
may have happened in the immensity of time. I'lien, indeed, 
the equilibrium could only have been restoi-ed by the rushing of 
the seas to the new equator, which they would continue 
01 (heir surface was every where perpendicular lo the dii 
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\S gravity. But it is probable that such an accumulation of the 
waters would not l>e sufficient to restore equilibrium, if tlie de- 
rangement had been great; for the mean density of the aea is 
only about a fifth part of that of the eartli ; and the mean depth, 
even of the Pacific Ocean, is not more than four miles, whereas 
the equatorial radius of the earth exceeds the polar radius by 
twenty-five or thirty miles ; consequently, the influence of the 
sea on the direction of gravity, is very small : and, as it thus 
appears that a great change on the position of the axis is incom- 
patible with the law of equilibrium, the geological phenomena 
must be ascribed to an internal cause. Thus, amidst the mighty 
revolutions which have swept iimumerable races of organized 
beings from the earth, which have elevated plains, and buried 
mountains in the ocean, — the rotation of the earth, and the po- 
sition of the axis on its surface, have undergone but slight va- 
riations.'" ^ 

BOTANY. fl 

12. Indian Coffee. — In a communication from India to Dr 
Traill, it is stated that a Dr Strong has succeeded in raising a 
marketable coffee, in some quantity, at Russypugla, about five 
miles from Calcutta. The attempt failed in the hands of Dr 
Wallich, and those of Messrs Palmer and Company, who tried 
it on a large scale. The secret of Dr Strong's success is in cul- 
tivating his plants in the sun, not in the shade. He states, 
when cultivated in the shade of other trees, as has been recom- 
mended by some, the roots and branches are more scanty than 
when they grow in the full sun. We expect, iii our next 
Number, to report as to the qualities of the coffee, from expe- 
riments made in this country. Dr Strong says that if they can 
succeed in the formation of artesian wells, the cultivation may 
be extensively carried on in his neighbourhood, and with great 
prospect of its becoming a grand article of commerce. Should. 
it equal, or be near in quality, to Mocha coffee, it will undoubl 
edly be of vast importance to Bengal. 

STATISTICS. 

13. Acadeviy of fit Petersburg, — The sucth series of the Me- 
moirs of this Academy commences at the centenary celebration 

I of this learned body, held in 1826. Up to this date, the com- 
plete collection of its volumes comprehend* ?LNt y^ww.., t»^ s^ 
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which is marked by a change of title. From the foundat 
the Academy in 1726, to 1828, the Latin language was the 
medium of commuoicatian. The firit sericE, called Commenta- 
ries {Comtnnttarii), extended from 1726 to 174'7; that is, from 
the inauguration of the academy, by the Empress Catherine I., 
nntil the Empress Elizabeth affected some new regulations. 
This scries is in fourteen volumes. From 1147 to 1776, there 
■re twenty-one volumes of Novi Commentarii. The celebration 
of the semi-secular jubilee established a new epoch, from which 
the publications are called Aita. Twelve volumes of these 
bring the labours of the Academy to ihe year 1783, a memora- 
ble year, in which llie academy was placed under the direction 
of the Princess Daschkoff, for in llusHia there is no Salic law, 
even in the government of letters and science. Under the new 
Directetir (such was the title given to tliis lady hy the Imperial 
ukase, which invested her with the direction of the Academy), 
fifteen volumes of Nova Acta terminate the publication in Latin 
The year 1803 was an important period to the Academy ; the 
£m|>eror Alexander gave it new laws, aiid the French language 
was substituted for the Latin. But the petiud was unfavour- 
oLIe to academic labours ; so that, fioni 1803 to 1826, but eleven 
volumes appeared, forming the fiflk series, under the title Me- 
moires. Lastly, a mode i^ publication more useful than that of 
entire volumes, viz. that of parts or livraisons, has been adopted. 
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September 1831. 
Aug. SL To J. J. J&caDiER, London, tor "- improvements to the macliinetj 1 

for malting paper." 
t. 6. To H. G. Dtar, London, for " an improvemenl io tunnelling, o 
method of executing subterrsneous excaviitiaiis." 

5. To G. Fo«BisTEH, Liverpool, engineer, for "■ certain improTenienta 
in vheela for carriages and machinery, which improvements are 
applicable to other purjioses." 

6. To W. BiCKroRD, Tuckingwill, Cornwall, for his invention of "i 
instrument for igniting gunpowder, when used in the operation 
of blasting rocks and in mining." 

9. To J. Neville, Surrey, engineer, tor " his improved apparatus 

clarifying water and other fluids." 
IB. To G- 11. FALUEa, London, civil engineer, for " certain lmprDV% | 
ments in the steam engines, boiler, and apparatus, or machineny 
connected therewith, applicable lu (iropelling vcsiela, carriag<ea, 
and other purposes," 
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'tAit ^Patents granted in Scotland Jrom 3d April to iih^ 
Sepleviher 1832. 

1838. 
April 3. To Jahes Vmvp, damask mnnufacCiireT, Dunfermline, far ai 

ventiun of " an improvement in tbe mauiifaclure of diaper bii4.V 
damask table-linen." 
4. To Ai.EXAKBER Beattie Shaheland, IjOnilon, for ai 

ti'in, ntmniunicateil to him by u furdgner, of *' a new method 
of spinning flax and hemp bv meanB of machinery." 
«. To George I^owe of Bricklane, i« the cnunty of Middlesex, civil 
engineer, form invention of "an impruvementoriniprDvenienta 
in and connected with the manufncture of gas fiir illumiaBtiDD." 
17. To Alexander Brown of Liverpool, merchant, and Hebman 
Hehdricks of Fa9sy, near Paiia, for an invention of " an im. 
proved method or methods uf mantlftcturlng the prussiates of 
potash anil soda, and the pruasiates of iron, also for the construc- 
tion of certain apparatus, vessels or machinery to be uaed in the 
Bsld manufacture, and a new or Improved method or methods of 
employing the said pruasiate of iron (or other pruBsiates of iron) 
as a substitute for indigo in dying all sorts nf wools, and whe- 
ther in the fleece, Bkein,spun or woven into cloth, atufla, or other- 
nlae, also In dying silks, cottons, linens, and in feci all other sorts 
and descriptions of textile or other substances fit fur the pur- 
poses of receiving colours of a blue, blue-black, blatk, greens, 
bronze, or any other colours for which indigo baa hitherto been 
nsed, either as a ground-work or auxiliary, and also for an im- 
proved arrangement of certain utensils and macllinery to be 
used In the said dying proCeasea." 
IT. To John Samuej. Dawes, of Brcimfbrd, in the parish of West 
liromwich, in the county of Stafford, iron.maater, for an inven- 
tion of" certain improvements in the manufireture of iron." 
30. To JoHH PoTTB, BicBAnn OnvEB, and Wilmam Wain- 
wHiQHT PorTB,allof New Mills, in the county of Derby, en- 
gravers to calico- printers, and co-partners, for an ioventiou of 
" an imjiroved method or process of obtaining impressions from 
engravhigs in various colours, and apjilying the same to earthen- 
ware, porcelain, china, glass, and other similar aubstanees." 
May 2. To Kobert Montoomert. residing in the town of Johnston, in 
the county of Renfrew, in Scotland, for an invention of a " ma- 
chine for a new moile of spinning cotton, silk, finx, and other 
librous Euhatances." Communicated to him by a certain fo- 
reigner. 
fi. To JoBN Heathcoat, Esq. of T'iverton, in the county of De- 
von, fbr on invention of" certain new or improved methods of 
draining and cultivating land, and new or improved machinery 
and apparatus applicable thereto, which machinery and appa. 1 
ratue may be applied to divers other useful puriwses." S 
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May 14. To GeoAoe Goodlet, residing in Leilh, proprietor uf the Lon- 
don, Ijeith, and Edinburgh Steam-Milis, far an InvenLion of" ■ 
new method of preparing ruugh meal from ground wheat, or 
other grains, previous to their being dressed fur flour | alio 
rough meal from ground bartej, malt, or other grun, prerious 
to Ibeir being put in the niaah-tuii far brewing or distilling." 

■2\ Tu Bennet WooDclioFT,nrManclie8ler,pr)liter,tbriui inveatitiD 
(if " fertun improvements in the construct iun of a revolving 
spiral paddle for propelling boats and other vesseb ou water.' 

32. To Thokas Bkuntoh, I^ndon, and Thomas Fuller, Loni 
civil-enpneer, for an invention of " an improvement 
provements in certain m«;hailitBl apparatus applicable to the 
mistiig ill' water or other fluids, and also a new or improved 
mode of effl-cting the same object." 

31. To William Dhakx, of Bedminster, near the city of Bristol, 

tanner, tor an Invention of" an improvement or improvement; 

in tanning hides and skins." 

t To JoBN Jellicorse, of Stansfeld Mill, in the county of Y(H^ 

spinner, for an invention of " certain improvements in spiiming 

June i. To Joshua Bates, for an invention of " certain improvements 
in maehinerj, or apparatus for roving, twisting, or spinning 
tun, sillr, wool, hemp, flui, or other fibrous substances.' 
S. To John Joyce, of John Street, London, for an inventit 
certain improvement, or certain improvements, in mi 
for making nails of ifon, copper, and othi^r metuLl." 
22. To rmiDEHicK Steikeh of Church, near IJlacthura, in the county 
palatine of Lancaater, manulacturing chemist and Turtey-red 
dver, " for a certain process or processes, by which spent mod. 
ders, or madders that have been previously used, can be made 
to yield a great quantity of coburing matter, and for dydng 
with the same of various colours all descriptions of cotton, Unen, 
wool, aUl, or nay mixture of them, and also for improving for 
, dyeing madders that have not been previously used." 
• July 2. To HtJGH BoLTOif of Staples, in the parish of Bolton Je-Moors, 
the county of Lancaster, carder, for 
provemenC in machinery used for carding 
fibrous materials." 
21. To Alexandee Beattie Shakelavd, London, Esq. for " 

method of spinning wooL" 
28. To John Holt the younger of Whitby, ropcmalii 

tion of " a mode or process for preparing ftnd manu&cti 
certain fibrous siibstttnces.'" 
. Aug. 1. To JoBN HowAEB KyA», London, for an invention of 

mode of preserving certain vegetable substances from decay." 
, Sept. 4. To William Dadbehv Holmes, London, engineer, for an inven. 
tion of' anew method of heating houses and other buildings, and 
of applying heat to various manufactures and other purposes.' 
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Bartlett, Lieut., on the expansion and contratlion of building s 

Bhurtpoor, ita geology, by Hardie, S28 

Breeding spots ofbirds, observalions on, 20 
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tome or cross-stone, 33 — on a prodnction of naphthaline in au oil- 
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to brombe and iodine, S83 
t, Henry, Esq., his register of the date of various natural appear- 
ancea, kept at TreverouK iarm, in the parish of LimpsGeld, Sur- 
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^Crystallization of ice, obwrvations on, 158. — Ciystallizalion, saline, 
observations on, 309 

I Dalton, John, F. R. 6., his physiological investigations arising from the 
mechanical effects of atmospherical pressure on the animal (rMOft, 
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Dew, unctuous, 363 

Don, Dafid, F. L. S., on the characters and aflinitiea of certain gen* 

chiefly belonging U> the Flont Peruviuna, 233 
Douglas, Sir Howard, on military bridges and the pasBOge of nft 
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EwlicBt knowledge of gold and Bilvt 

Earth's axia of rolatiou, permanence of the, 376 

Eggs, the number of, imported from France and Scotland into Londi 

372 
Ehrenberg, ProfeGsor, observations on various retationa of the lofti 

ria, 319 
Entoniolt^y ia Scotland, remarks on, 187 
Faber, bis obserrations on the hreeding spots of birda, 70 
Fishes, fresh-water, destroyed by tbe admiMJon of the sea into 

373 
Flora, fossil, remoi-ks on, 349 

Fossil plaols, mode of determining, by Professor Lindley, 221 
— — frogs, 876 
Fundamental typea of organizatioo, observettona on, 15 

Gmeliu on the composition of basalt, 150 

Gold, its occurrence in Russia, 189 

Graham, Dr, on new and rare plants raiaed in the Edinburgh Botanic 

Garden, 167, 361. — Notice of his botanical excursions 

Highlands, 350 
Graphite of Ceylon described, 346 
Grease of nines described, 369 
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Hardie, James, bis outline of the geology of the Bhurtpoor distnt 

328 
Harmotoroe, or cross- stone, its chemical constitution investigated by 

A. Connell, Esq. 33 
Heights of monntdns and lakes in America, 188 — of mountains 

New Holland, 373 
Henry, Dr, his estimate of the pliiloaopbical character of Dr Priestley, 1 
Hessel, Professor, on the crystallization of tee, and of veins of ic 

ice, 158 

IllintHB Country in North America, ita wild animals noticed, 181 
ladiat cofke, notice of, 376 






tlnfiMoria, obMTraliois on their seructuT* md developnieni, by I>r 
I Wagner, 245.— B7 Ehrenberg, 319 

Innee, George, celestial plieiioniena fitnn July 1. to October 1. L832, 
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Accumulation of Wealth with the Hebrew uation — AcounulftJ 
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' Jacquin on j^ygophyllum arhoreuin, 191 

I Labrodorite felspar, analysis of, by Captain Lc Huote, 86 
, Lakes, heights of, in America, 188 
Le Hunte, Captain, his analysis of the stony pericai-p of the Lithoa- 
pemium ojficinale, 34 — llis analysis of Labradorite felspar, found 
in the trap-rocks of Scotland, 86 
Lindley, Professor, on the mode of determining fossil planti, 22 1 
Litboapermum officinale, analysis of its pericarp, by Captain Le Hnnta 
24 

Magnetic influence, ita nniform permeability of all known gnbstanccs, 
and the application of the fact to engineering and mining, by the 
Rer. W. Scoresby, 97—133. — On magnetic induction, 257 

Meteorological tablea of the weather in Bengal, by Mr Macritchii 
337 

Milk, portable, noticed, 371 

Mountains in New Holland, heights of, 373 

Natural sciences, on the history of, in reference to the scientiBc knoW 

ledge of the Egyptians, 41 
Naphthaline, on a production of, in an oil-gas appc 

Obesity of geese noticed, 37 1 

Ogden, Dr Henry, on saline crystallization, 309 

Organization, on fundamental types of, 75 

I Patents granted in England from 2d August to 30th August 1831, 
191 ; from 31st August to 16th September 1831, 376.— In 
Scotland from Iflth March to 28ih March 1832, 192; from 
April to 4th September 1832, 378 
Petersburg Academy, notice of, 377 
Platiiia of Russia, notice of, 189 
IVieetley, Dr, estimate of hb philosophical cliaracter, by Dr Henry, 
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Scientific InuUigence, 177, 368 

Scoresliyi Re?. William, bis observationB and experimenta on tbe luu- 
fbnu penneahility of all known substanceH to the magnetic in- 
fluenre, and tbe application of ibe fact to engineering and mining, 
fur the determination of the thickness of solid substances not 
otherwiae measurable, 97 — Exposition of some of the laws and 
phenomena of magnetic induction, with original illustrative expe- 
rimeniB, 257 

Sierra L«oue, first view of, 177 

Silver of Russia, notice of, 189 

Sommerville, Mrs, on tbe permanence of the Earth's axis of rotation, 
376 

Sounds, sublerraneouH and ominous, noucod, 374 

Stanley, Edward, on the vitality of toads, 228 

Sugar, vapour, described, 36B 

Toads, on the vitality of such as are enclosed in stone and wood, by 
Professor Buckland, 26 — On tbe same subject, by E. Stanley, 22S 

Toads, fossil, 370 

Tornado, African, description of, 178 

TraUl, T.S., Dr, bis account of the Russian v^wur-baih, 1*.— Hi 
moir of William Uoacoe, Esq., 193 

Treviranns, Dr, on tbe fundamental types of urgauiBStion, 75 

Vapour-batli, RuHsian, account of, 14 

W^ner, Dr, bis observations upon the structure and derelopmenC o 

the Infusoria, 245 
Watson, Hewelt, bis observations on tbe physical distribution of plai 

in north of Scotland, 357 
Wild animals of the Illinois country, in North America, 181 
Wilson, James, his account of the introduction of the wood-groussa 

capercailzie, the Tetrao Urogallus, to the Forest of Uraemi 






Wines, grease of, noticed, 369 
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